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1. SCOPE.

1.1 Scope.—- This specification establishes the requirements for the design,
devel opment, construction, performance, testing, installation, and system
integration of a solid-state receiver and digital noving target indicator
(SSR/DMTI) nodification kit to replace vacuum tubes and associated circuitry
in the receiver subsystem of vacuumtube air route surveillance radars (VT
ARSR) with solid-state devices and digital circuitry to inprove reliability
and maintainability, to inmprove system performance and to inprove the
operating efficiency of the receiver system The SSR/DMTI nodification kit
will apply to the following VI ARSR radar systens:

(a) ARSR-1, -2 series long-range radars
(b) FPS-20 series fanily of long-range radars consisting of the
fol | owi ng nodel s:

(1) Single Mdul ator Systens

a . AN/FPS-20A e  AN/FPS-87A

b AN/FPS-66A £  AN/FPS-91A

c  AN/FPS-67A g  AN/FPS-93A

d  AN/FPS-67B h  AN/FPS-60 ( )
i ARSR-60

(2) Dual Modul ator Systens

a  AN/FPS-64A
b  AN/FPS-65A

The nodifications will be inplenmented in a nmanner that will not reduce 'the
operational capability of nilitary or the Federal Aviation Administration
(FAA) use outputs. The SSR/DMTI kit for the ARSR-1, -2 series and FPS-20
famly of radars will be identical with appropriate adaptation for interface
requi rements and varying pul se widths (2 mcroseconds (us) for ARSR-1, -2
series and 3 and 6 us for FPS-20 family of radars). SSR/DMTI will interface
with renote radar weather display system (RRWDS), radi o microwave |ink
termnal equi pment (RMLT), height finder military radar (FPS-6/90), beacon
(ATCRBS),and common digitizer equi pnent (CD-2 series, AN/FYQ-47, AN/FYQ-49).

In both basic radar types, the original receiver front-end conponents have
been replaced by the Government. Newer radio frequency (rf) anplifier m xer
assenblies, variable sensitivity time control (stc) attenuation, and transnit
receive (tr) linmter assenblies are installed and will be retained by the new
SSR/DMTI nodification kit. Al other existing receiver equiqment in each
channel will be replaced including the stable | ocal oscillator (STALO),
coherent oscillator (COHO), synchronizer and trigger distribution. The

exi sting MTI systens shall be replaced with a digital MTI.
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integration of a solid-state receiver and digital noving target indicator
(SSR/DMTI) nodification kit to replace vacuum tubes and associated circuitry
in the receiver subsystem of vacuumtube air route surveillance radars (VT
ARSR) with solid-state devices and digital circuitry to inprove reliability
and maintainability, to inmprove system performance and to inprove the
operating efficiency of the receiver system The SSR/DMTI nodification kit
will apply to the following VI ARSR radar systens:

(a) ARSR-1, -2 series long-range radars
(b) FPS-20 series fanily of long-range radars consisting of the
fol | owi ng nodel s:

(1) Single Mdul ator Systens

a . AN/FPS-20A e  AN/FPS-87A

b AN/FPS-66A £  AN/FPS-91A

c  AN/FPS-67A g  AN/FPS-93A

d  AN/FPS-67B h  AN/FPS-60 ( )
i ARSR-60

(2) Dual Modul ator Systens

a  AN/FPS-64A
b  AN/FPS-65A

The nodifications will be inplenmented in a nmanner that will not reduce 'the
operational capability of nilitary or the Federal Aviation Administration
(FAA) use outputs. The SSR/DMTI kit for the ARSR-1, -2 series and FPS-20
famly of radars will be identical with appropriate adaptation for interface
requi rements and varying pul se widths (2 mcroseconds (us) for ARSR-1, -2
series and 3 and 6 us for FPS-20 family of radars). SSR/DMTI will interface
with renote radar weather display system (RRWDS), radi o microwave |ink
termnal equi pment (RMLT), height finder military radar (FPS-6/90), beacon
(ATCRBS),and common digitizer equi pnent (CD-2 series, AN/FYQ-47, AN/FYQ-49).

In both basic radar types, the original receiver front-end conponents have
been replaced by the Government. Newer radio frequency (rf) anplifier m xer
assenblies, variable sensitivity time control (stc) attenuation, and transnit
receive (tr) linmter assenblies are installed and will be retained by the new
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Grcuit Card Assembly. A noderately conplex assenbly of
discrete parts consisting of active and passive

el ectronic conponents, their interconnecting wire or
printed circuit wring conductors, connectors, nmounting
hardware and sinilar pieces which are operated and
maintained as a unit. In this specification, CCAs
include both wired-in and plug-in assenblies which use
either printed wiring techniques or point-to-point
wiring. They generally consist of a flat nonconducting
baseboard on which the electronic conponents are nounted
and which serves as a mmjor structural elenent. Thus, a
power supply with large transformers, heat sinks, and
regulators on a netal chassis is not a CCA, even if it is
a plug-in assenbly. Digital logic boards as well as
those incorporating linear or discrete sem conductor
conponents are CCAs regardl ess of the method used to

i nterconnect the conponents. Backpl anes and not her
boards into which plug-in assenblies are inserted are not
CCA if they contain only resistors, capacitors, and
interconnecting cable and wiring.

Common Digitizer-2. This is a second generation commn
digitizer. Unless otherwise noted in the particular
context, or unless obviously not applicable, the term

"cb-2" shall apply to the two CD-2 configurations defined
herei n.

The long-range, FAA version of the CD-2 which provides
search, beacon, and weather data to FAA users. o
The | ong-range, joint-use (common) version of the CD-2
whi ch provides search, beacon, and weather data to FAA
users, and search, beacon, AIMS, and height finder data
to Air Defense Command users.

The echoes or returns from a search radar which do not
represent the desired information. For aircraft
detection purposes, ground, sea, and weather returns
qualify as clutter.

Circular Polarization. A technique used by search radars
to elimnate or separate weather returns from target
returns.

Pertaining to data in the formof digits, as in a series
of pulses. The term also refers to the equipment which
uses digital signals to a great extent in its internal

circuitry.



FAA-E-2739

Equi prrent

FAA

Fal | Tine

Metric System

MIBF

MTBO

MID

MTI

MTTR

An el ectronic' apparatus WhICh i's, capable of perforning
its assigned functions with’ mlnlmal support from ot her
units. In this’ 8pele1catlon, t he SSR/DMTI, the
associ at ed raddr sets and similar units are defined as
equlpnents

Federal Aviation Administration .

The time required for ‘a digital 'signal to decline from
its active state to its inactive state. It is neasured
from the time the signal amplitude reaches 90 percent of
its steady state active value to the time it reaches

10 percent of that value.' For a p081t1ve pul se in a
positive‘logic system the fall time 'is neasured on the
downwar d sl opi ng edge of the pul se.

The international system of Weights"and nmeasures, al so
known as the SI system' In general, the |inear

di mensions herein will be specified in English units with
the metric equivalent in parentheses; target range is a
maj or exception (see nautical mile). Tenperature will be
given in degrees Celsius only. In all instances where
the two systens are used to specify a value, the first
one given will be the value intended and the second
measure is for information only. No added precision is

i ntended from additional significant figures which may be
present in the second equival ent expression

Mean Tine Between Failure. For ‘a particular interval,
the functioning |ife of a population of an |ten1d|V|ded
by the total nunber of equipnent and functional failures
within the populatlon durlng t he measurement interva

Mean Time Between thages. The’aVerage tine that a
particul ar equi pment or system i ncluding any redundant
elenents’, W |l continue’ to prov1de correct, reliable
operatlon or data to a deflned user. ‘

Moving Target Detector. A radar processor subsystem
enpl oyi ng dlgltal storage and analysis of receiver
signal s by neans' of Doppler f||ter|ng, constant false
alarmrate sensing, and clutter/lnterference editingto
enhance the display of noving targets.

Nbving'_Iaréetfgpdisatprifiiﬁ

Mean Time To’Restore. The mean time required to restore
a failed function to an operation& condition. The
function may be restorable by corrective maintenance
repair, substitution of nodules, board replacenent, or
the activation of a redundant elenent.
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MBRT Mean Bench Repair Time. The nean tine required to repair
Tailed itemwhich has been renoved from the system

Nautical MIle The unit of l|inear distance nbst often used in sea, air,
and space navigation. Throughout this specification, the
terns mle and nautical mle (and its abbreviation nami)
will be used interchangeably and shall be equal to
6076.12 feet (1.852 kn).

NAS Nat i onal Airspace System. A termused to denote the

FAA's air traffic control systemin general.

PROM Progammable Read Only Memory integrated circuit chip.
A PROM is a seniconductor menory chip which is normally
filled with the appropriate data (programmed) once during -
the design and programming of its associated
m croprocessor. It is then used only as a source of data
by the processor to control its operation or to provide
specific, unchanging data in response to a given
request. Its data content is permanent in nornal
equi prent operation. The programming of the chip nay be
able to be acconplished only once, as in a fusible link
PROM or may be able to be repeatedly changed using
appropriate external equipment and techniques. PROM s
with this latter capability are usually identified as
EPROM s (electrically programmble read only nenories).

Pul se Wdth The duration of a pulse as neasured at the 50 percent
anpl i tude points.

Radar El ectronic surveillance equipnent which transnmits
radi o-frequency energy and receives echoes of that energy
(search) or retransmissions triggered by that energy
(beacon) for the purpose of establishing the location of
aircraft and weather targets. The term as used in this
specification, may denote either search or beacon radar
or both, depending on its context.

Radar Mle The tinme it takes for radio frequency energy to travel
2 nautical mles (1 mile out and 1 nile back).
Nurerically, it is equal to 12.359 m croseconds.

RAM Random Access Memory. A RAMis a seniconductor nenory
chip, or a menory conposed of such chips, which can be
witten into and read out of in a randomy addressable

pattern under control of a processing elenent. It is
used as a tenporary storage for data which nust be
avai lable within a very short access tinme. [t may be

either dynanmic (refreshed) or static; both are volatile
in that the data is |ost when power is renoved.
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A test taget resulting from test signas i Njected
anywhere in the radar receiver digitizer chain. It can
be a search, beacon, or weather target.

us In this specification, "us" is used as an abbreviation
for "mcrosecond. "

Vol t age Al'l signal and SSR/DMTI power supply output voltages are
specified with respect to the SSR/DMTI signal ground.

VT ARSR Vacuumtube air route surveillance radars consisting of
t he ARSR~1, -2 series of |ong-range radars and the FPS-20
famly of |ong-range radars.

W A verb which denotes intended or future actions or
capabilities which are not requirements of this
speci fication.

Wor d A group of pulses or the bits of information they

represent which are acted upon, treated, and processed as

a group. Normally, the term applies to the internal
mani pul ati on and organization of information in a digital
conput er.

' 2. APPLI CABLE DOCUMENTS.

2.1 FAA documents.—- The follow ng FAA specifications, standards, and
publications, of the issues in effect on the date of the invitation for bids
or request_for proposals, forma part of this specification and are appliable
to the extent specified herein.

2.1.1 FAA specifications.—

FAA-D-2494, Instruction Book, Manuscripts,

Part 1 Technical ; Equi prent and Systens Requirenents,
Preparation of Manuscripts

FAA-D-2494, Instruction Book, Manuscripts,

Part 2 Techni cal ; Equi pment and Systems Requirenents,
Preparation of Reproducible Copy

FAA-G-1210  Provisioning Technical Docunentation

FAA-G-1375 Spare Parts-Peculiar for Electronic, Electrical, and
Mechani cal  Equi prrent

FAA-G-2100 Electronic Equi pment, General Requirenents

' FAA-E-2552  Technical Training
FAA-E-2679  Conmon Digitizer, CD-2
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2.1.2 FAA standards. -

FAA-STD-002 Engi neeri ng Draw ngs

FAA~-STD-007 Program Eval uati on Revi ew Techni ques ( PERT) Proczduras
for Contract Use

FAA-STD-010 Graphic Synmbols for Digital Logic Equipnent
FAA-STD-012 Pai nt Systens for Equi prent
FAA-STD-013 Quality Control Program Requirenents

FAA-STD-019 Lightning Protection G ounding, Bonding and Shielding
Requirenents for Facilities

FAA-83TD-020 Transient Protection, Gounding, Bonding and Shiel ding
Requirenents for Equi prent

FAA-STD-021 Configurati on Management (Contractor Requirenents)
FAA-STD-025 Preparation of Interface Control Documents

2.1.3 FAA publications.-

FAA Order 1800.8, National Airspace System Configuration Mnagement
FAA Order 6340.6 Maintenance of AN/FPS-20 Fam |y of Radars

FAA Order 6340.8 Maintenance of Air Route Surveillance Radar (ARSR)
Facilities

FAA Order 6340.19 Maintenance of Air Route Surveillance Radar, ARSR-60
Fam |y of Radars

2.2 Mlitary and Federal publications.~ The following mlitary and federal
publications, of the issues in effect on the date of the invitation for bids
or request for proposals, forma part of this specification and are
applicable to the extent specified herein.

2.2.1 Mlitary specifications.-

MIL-E-~17555 El ectronic and El ectrical Equi pment Accessories and
Repair Parts, Packaging and Packing O

2.2.2 Mlitary standards.-

MIL-STD-275 Printed Wring for Electronic Equi pnent

MIL~-STD-454 Standard General Requirements for Electronic Equipment
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FIPS PUB 38 Cuidelines for Docunentation of Conputer Programs and
Aut omated Data Systens

2.4 Sources of docunents. -

2.4.1 FAA documents.- Copies of the applicable FAA specifications and

drawi ngs and other publications whose sources are not identified in the
fol | owi ng paragraphs nmay be obtained from the Federal Aviation

Admi ni stration, 800 | ndependence Avenue, SW, Washington, D.C. 20591,
Attention: Contracting Oficer. Requests should fully identify the material
desired; use specification nunbers, dates, anendment nunbers, and conplete
drawi ng nunbers. The request should also identify the invitation for bids,
request for proposals, or contract involved, or other use to be made of the
requested material.

2.4.2 Mlitary documents.- Single copies of the nilitary specifications,
standards, and publications may be obtained from the Naval Publications and
Form Center, 5801 Tabor Avenue, Phildadelphia, Pennsyl vania 19120. The RADC
Nonel ectronic Reliability Notebook may be obtained from the National
Technical Information Service, U S. Departnent of Commerce, 5285 Port Royal
Road, Springfield, Virginia 22161, tel ephone nunber 703/557-4650. Mai | ed
requests should cite the invitation for bids, request for proposals, or
contract for which materials are needed.

2.4.3 Federal docunents.- Information on obtaining copies of federal
specifications and standards may be obtained from the General Services
Administration O fices in Washington, D.C.; Auburn, Washington; San Franciso,
California; Denver, Colorado; Kansas City, Mssouri; Atlanta, GCeorgia;
Chicago, Illinois; New York, New York; Boston, Mssachusetts; New Orleans,
Loui siana; Fort Wrth, Texas; and Los Angeles, California.

2.4.4 National electrical code.- Information on obtaining copies of the
National Electrical Code may be obtained from the National Fire Protection
Association, 470 Atlantic Avenue, Boston, Massachusetts 02210,

2.4.5 Arerican National Standards Institute, Inc., publications.- Requests
for obtaining copies of ANSI publications should be directed to the Anerican
National Standards Institute, Inc., 1430 Broadway, New York, New York 10018.

2.5 Instruction manuals for associated equi pnent.- Manuals for equi pments
interfacing with the SSR/DMTI nodification kit, including maintenance and
modi fication manuals, forma part of this specification to the extent
specified herein. These manuals will not be furnished for the preparation of
proposal s. However, reference copies will be available in the Department of
Transportation Library, Federal Aviation Adninistration, 800 |ndependence
Avenue, SW, Washington, D.C. 20591.

2.6 Precedence of documents.— |If the requirenents of the contract, this
specification, or subsidiary docunents are in conflict, the follow ng
precedence shall apply:
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(a) Contract - The contract shall have precedence over all other
document s.

(b) Specification - This specification shall have precedence over al
subsidiary docurments referenced herein

3. REQUIREMENTS.-

3.1 General.- The contractor shall provide all of the services and naterials

necessary to design, develop, fabricate, test, deliver, install, interface
and checkout the equipnents required by this specification and the contract
on a turnkey basis. It shall supply the major deliverable itens tabulated

below in the quantities and at the tines required by the contract. Any
feature or itens necessary to achieve the operation and performance required
by this specification shall be incorporated or furnished even through such
feature or itemis not specifically defined or described herein. The
contractor shall provide all services and materials necessary to prepare
reproduce and provide engineering analyses, reports, instruction books, and
other docunentation as specified herein.

The SSR/DMTI nodification kit shall accept the required input signals and
shall meet the specified requirements. The contractor shall be responsible
for the detailed design of the circuitry in the SSR/DMTI nodification

equi pnent whi ch receives signals fromand provides signals to the ARSR~1,
-2, or the FpPS-20 famly of radars, as appropriate, and to the mlitary or
the FAA use outputs with which it is interconnected, subject to the
limtations contained herein. No modification of the interconnecting

equi pment or its software (including that at the using FAA facilities) shal
be required or permtted to accormpdate installation and operation of the
SSR/DMTI nodification kit. There are two exception to this requirenent. For
the ARSR-1, -2 series of radars, automatic frequency control (AFC) may be
applied to the magnetron transmtter. For the stagger function, the
contractor shall identify the stagger length and sequence wthin one

m crosecond or better; the Governnment will use this information to program
the CD-2 search extractor timing circuitry to maintain synchronism

3.1.1 Operational equipnent to be furnished by the contractor.- The SSR/DMTI
modi fication kit shall be furnished in up to three configurations as required
by the contract. The equipment shall be designed for maxi mum conmonal ity of
modul es among the three configurations.”

3.1.1.1 SSR/DMTI Type | Modification Kit.- The Type | kit shall be the
configuration of the SSR/DMTI which receives signals fromand provides
signals to the ARSR-1, -2 series |long-range search and beacon radar

equi pment, and to the mlitary and FAA use outputs. It shall consist of the
foll owi ng nodul es, docunentation, and installation materials

(a) Receiver group (two each) perforning the follow ng functions:
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(1) |IF distribution amplifier/filtex

(2) Solid-state log receiver/procecsor

(3) Solid-state MTI I&Q receivers

(4) 18&Q digital noving target indicator processor
(5) DMTI lag circuit

(6) Synchroni zer

(7) sTC wavef or m gener at or

(8) Video and trigger distribution anplifiers
(9) Manual and auto built-in test equipment (BITE)

(b) Solid-state coherent oscillator (COHO) (two each) with phase
locking circuitry.

(¢) Solid-state stable local oscillator (STALO) (two each)

(d) IF preamplifier (two each)

(e) Modification documentation (one |ot)

(£) Installation material and cable (one lot)
3.1.1.2 SSR/DMTI Type Il Moddification Kit.- The Type Il kit shall be the
configuration of the SSR/DMTI which receives signals fromand provides
signals to the FpPS-20 famly of |ong-range search and beacon radar equipments

and to the military and FAA use outputs. It shall consists of the follow ng
modul es, docunentation, and installation materials:

(a) Receiver group (two each) performing the follow ng functions:

(1) IF distribution amplifier/filter

(2) Solid-state |og receiver/processor

(3) Solid-state MTI I&Q receivers

(4) 1&Q digital noving tan-get indicator processor
(5) DMTI log circuit

(6) Synchroni zer

(7) STC wavef orm generat or

(8) Video and trigger distribution anplifiers

(9) Manual and auto built-in test equi pment (BITE)
(10) ACP/ARP processor

(b) Solid-state coherent oscillator (COHO) (two each).

(¢) Solid-state stable local oscillator (STALO) (two each).
(d) IF preanplifier (two each).

(e) Modification docunentation (one lot).

(£) Installation material and cable (one lot).
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32,1.1.3 SSR/DMTI Type |Il1 Modification Kit.~ The Type ILI kit shall be the
configuration of the SSR/DMTI to be used at th ARSR-60 | ong-range search and
beacon radar equi pment at Trevose, Pennsylvania. Tae Type IILL kit shall be
identical to the Type Il kit with the exception that it shall operate with a
three nmicrosecond pulse width. It shall consists of the following nodul es,
documentation, and installation materials,

(a) Receiver group (two each) perforning the fellowing functions:

(1) IF distribution anplifier/filter

(2) Solid-state |og receiver/processor

(3) Solid-state MTI I&Q receivers

(4) 1&Q digital noving target indicator processor
(5) DMTI log circuit

{6) Synchroni zer

(7) sTC wavef orm gener at or

(8) Video and trigger distribution anplifiers

(9) Manual and auto built-in test equi pment (BITE)}
(10) ACP/ARP processor

(b) Solid-state coherent oscillator (COHO) (two each),

(¢) Solid--state stable local oscillator (STALO) (two each) wmpul se
output capability.

(d) IF preamplifier (two each).
(e) Modification docunmentation (one |ot>.
(£) Installation material and cable (one lot).

3.1.2 Support equipnment to be furnished by the contractor as xeguired by t-he
contract. -

(a> Plug-in assenbly extender (three for each type per site).
(b) Test discs, and adapters for Autek test set,
(c) Special tools and ancillary itens.

3.1.3 Docurentation to be furnished by the contractor as.geguived by fhe
contract. -

3.1.3.1_ System docunentation.-

(a) Managenent reports.

(b) System desi gn data.

{c) Qualification and Acceptance Test Plan.

(d) Equi pment and. conputer program test procedures
(e) Test reports.

{£) Site preparation reports.

(g) Install. a ion docunentation
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(10) ACP/ARP processor

(b) Solid-state coherent oscillator (COHO) (two each),
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output capability.

(d) IF preamplifier (two each).
(e) Modification docunentation (one lot).
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3.1.2 Support equipnment to be furnished by the contractor as xeguired by t-he
contract.-—

(a) Plug-in assenbly extender (three for each type per site).
(b) Test discs, and adapters for Autek test set,
(c) Special tools and ancillary itemns.

3.1.3 Docurentation to be furnished by the contractor as.geguived by fhe
contract. -

3.1.3.1_ System docunentation.-

(a) Management reports.
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(g)Install. at ion docunentation.
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3.4 CGeneral requirenments.- The basis of the overall equipment

modi fication shall be the achievenent of maxi mum operational relis
ease of servicing. The contractor shall utilize solid-state dax
modification kits. Al pulse width requirements not otherw se g
herein shall be neasured at the 50 percent anplitude point. ¥4

bet ween pul ses shal |l be neasured using the |eading edge 50 perce itude
point with the rf pulse input level at a point where linmiting be 7 0Ccur
on the normal video output.

The installed modification kit shall be capable of operation in ax

envi ronnent which includes adjacent high power radar installationc zn7 it
shal |l not degrade the performance of the systemthroughout the r 3
service conditions specified in paragraph 3.5.2 and succeedi ng pzveorenhs,
The equi pment shall include features such that it is electrically axn¢
mechanically inpossible to install incorrectly its nmodules or cireunis ooy

assemblies (3.6.27.5.7.5.1).

Al'l assenblies, subassenblies, printed circuit boards, wiring, etc.,
as part of the nodification shall conformto the requirenents of &
specification except where the contractor subnmits proposals and ohis:
approval which justify the nonconfornmance with FAA-G-2100 due to
inconpatibility with the equipnent being nodified

New assenblies supplied by the contractor shall be in a cabinet s
the existing ARSR-1, -2, or FPS~20 family of radars, as appropris
for the Stable Local Oscillator (STALO), Coherent Oscillator (COH
front-end modification, with a mninumof interconnection to existing
equi prent.  Equi pnent electrically isolated fromeach radar channel ¢! =il be
provi ded

iy

3.5 Environnent al requirements.— The SSR/DMTI will be installed

ground- based radar sites located throughout the entire United Stat
locations will be rempte facilities with locally generated power. T
of the SSR/DMTI shall be such that the required performance is achs

the environmental conditions specified in he follow ng paragraphs

od
Some
design
aoover

3.5.1 Gound clutter.- Returns fromthe terrain surrounding the rafn: cite
vary from site-to-site and may, under conditions of ducting or ar =

proprogation (AP), extend to the full range of the radar. The ¢ _
the ground clutter is 60 to 85 dB above the weakest signal detectable
radar's receiver. Generally, the ground clutter will have range e:
azimuth extent or both which are greater than that of an aircraft xerarsn.

b}

3.5.2 Service conditions.~ The SSR/DMTI shal | be designed to meef &k«
service conditions described in the followi ng paragraphs
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3.5.2.1 Operating environment.- The SSR/DMTI shall meet all functional and
per formance requirenents specified herein under the enviornmental conditions
of FAA-G-2100, paragraph 3.2.15 for environment Il, in continuous, unattended
duty at altitudes fromsea level to 10,000 feet (3657.6 m) above sea |evel.
The standard design center value for anbient tenperature shall be

+30 degrees Celsius (C).

3.5.2.2 Operating electrical conditions.— The SSR/DMTI and its supporting
equi pment shall be designed using the follow ng design center values and
shall nmeet all functional and performance requirenents specified herein when
operating from a prinmary power source with the followi ng service condition
range val ues:

Sour ce Paraneter Service Condition Range
120 v design center, single phase 102 to 138 v
208 V design center, three phase 177 to 239 v
60 Hz design center frequency 47 to 63 Hz

3.5.2.2.1 El ectrical transients.~ Al function and perfornmance requirenents
shal | be met under conditions listed in FAA-G-2100, paragraph 3.3.2.5 as
modi fi ed bel ow

(a> Paragraph 3.2.2.5, is qualified by defining the "slow ng varying"
AC line voltage as changing at the rate of 5.0 V/s or |ess.

(b) Paragraph 3.2.2.5, is qualified by defining the "slowy varying" AC
line frequency as changing at the rate of 1.0 Hz/s or |ess.

3.5.2.2.1.1 AC |line overvoltage transient.- The SSR/DMTI shal | neet al
functional and performance requirenment withstand, wthout operationa
interruption or malfunction, and wthout damage while wthstanding a
transient increase in the AC line voltage superinposed for as long as

50 milliseconds on the AC line voltage waveforns, and reaching a peak voltage
which is 150 percent of the peak value of the design center AC line voltage
For three phase supplies, this overvoltage condition applies to the nost
severly di sturbed phase-to-phase voltage, wth the disturbance on the other
two phase-to-phase voltage not exceeding 150 percent, but being otherw se
unspecified.  Should the SSR/DMTI shutdown as a result of a transient
exceeding these limts, the SSR/DMTI shall restart automatically within

30 seconds when the |ine overvoltage condition termnates

3.5.2.2.1.2 AC line undervol tage transient.- The SSR/DMTI shal | withstand,
without operational interruption or malfunction, and without damage a partial
or conplete loss of line voltage for up to 16 nilliseconds at a tine,
recurring no nore than once every 60 seconds. For three phase supplies, this
partial or conplete loss of voltage may affect one, two, or all three
phase-to-phase voltage sinultaneously. Should the partial or conplete |oss
of voltage persist for such an interval that it causes the equipnment to
shutdown, the reapplication of the line voltage within the specified range
shal | cause the SSR/DMTI to resune operation in the sane configuration and
functional condition as it was at the tine of the shutdown with no

requi rement for human interventation or assi stance.
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3.5.2.3 Nonoperating environment.- The SSR/DMTI shall neet all functiona
and performance requirenent specified herein when returned to the conditions
of 3.5.2.1 and 3.5.2.2 after exposure to the follow ng conditions during
transit and storage

(a) Anbient tenperature ~550 to +65° C

(b) Altitude 2,000 feet (609.6m) bel ow, to 10,000 feet
(3048m) above nean sea | evel

(¢) Shock That encountered in a square landing from

a free fall of at least 6.0 i nches
(15.24Cm) when crated and bl ocked for
shi pnment

(d) Vibration Single frequency sine-wave vibration of
2.2 g pk between 20 and 60 Hz for 20
mnutes. Refer to section 50.1.3,
appendi x B, MIL-STD-781.

When so required by the contract and necessary to neet these requirenments, a
transit case shall be provided with the equipment. In any case, the
characteristics and the use of transit case shall be fully described in the
SSR/DMTI equi pnent instruction book. The packaged equi prent shall be capable
of being air transported in any orientation

3.6 Techni cal requirements.- The followi ng paragraphs define the technical
requirenents of the SSR/DMTI nodification kit and the performance of the
modi fied radar systens as affected by the installation

3.6.1 Receiver equipment.— Each nodification kit shall have a conplete rf
recei ver equipnent for each channel as described herein. The receiver

equi prent shall be designed to be used in conjunction with the existing
ARSR-1E, -1, or FPS-20 fanily of radars) transmitter, existing (ARSR-1E, -2,
or FPS-20 fanily of radars) frontend conmponents (consisting of passive tr,
wavegui de-to-coaxial transition, limter, rf attenuator, solid-state rf
anplifier, preselector filter, and solid-state double balanced mixer), and
other ancillary items described herein to provide the overall system
performance specified. The receiver processor equipnent shall contain al
other features and ancillary items required to interface with the transnitter
control systemand ot her ARSR-1E, -2, or FPS5-20 fam |y of radars functions.

3.6.2 Stable local oscillator (STALO) for FPS-20 fanmily of radars.- Each

nmodi fication kit shall contain a new STALO for each radar channel. The STALO
shall generate a local oscillator signal within the frequency, power, and
stability limts necessary for MII receiver operation and for mixing with the
coherent oscillator signal to produce the transnitter frequency. A neter and
metering circuitry shall be provided to nonitor the STALO drive signal as a
mai nt enance check. The STALO frequency shall be controlled by a plug-in

repl aceabl e crystal
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3.6.3.1 Detail comon requirenents.- The following requirements are
applicable to the COHO for both the ARSR-1, -2, and FPS-20 family of radars:

(a) Frequency 30 mHz nomi nal

(b) Long-term stability +/~ 0.005 percent of output frequency
per week

(¢) Short-term stability 1 part in 108per 1500 usec (120 nmi)

(d) Qutput inpedance 50 ohns noni nal

3.6.3.1.1 COHO M xer ARSR-1, -2.— A COHO mixer is required for the ARSR-1,
-2 series radars. It conbines a transmitter sanple pulse with the STALO
signal and produces a coherent 30 mHz signal output. This 30 mHz coherent rf
pul se is used to |ock the COHO phase with the nagnetron.

3.6.3.1.2 COHO ARSR-1, -2.- Each nodification kit shall contain a new COHO
for each radar channel. The COHO shall be an injection-locked LC oscillator,
with a nominal frequency of 30 mHz. The linmitation inposed by the COHO shall
not limt the systeminprovenent factor to | ess than 40 dB.

3.6.3.1.3 Timng Generator Qutputs ARSR-1, -2.- A circuit shall be provided
which detects the transmtted output and synchronizes the range clock to the
transmitted pulse. The timing jitter associated with this circuit shall not
l[imt the MTI i nprovenent factor to | ess than 40 dB.

The timng generator shall have nultiple, isolated outputs with the stability
and power level required to properly interface with the MTI phase detectors,
synchroni zer, DMTI clock, STC clock, €D-2 clock (specification FAA-E-~2679)
and the transmitter requirenents as specified in ORder 6340.6 or Order 6340.8
as appropriate. An isolated spare output shall be provided for future use
and shall be properly terninated.

3.6.3.2 Additional requirenents applicable to FpPS-20 fanmily of radars.- The
COHO for the FPS-20 family of radars shall include a nodulator to provide a
pul se COHO output, in addition to the eW outputs, with the follow ng
specification. The transmitter frequency shall be derived from STALO and
COHO f requenci es.

(a) Pulse width 9 us +/- 0.5 us
(b) Qutput |evel 4 watts peak

(c) cW | eakage -80 dB

(d) Rise tinme | ess than 0.1/us

The COHO shall be crystal controlled, directly or indirectly.

3.6.3.2.1 COHO output.- The COHO shall have nmultiple, isolated c¢W outputs

with stability and power level required to properly interface with the MTI
phase detectors, synchronizer, and test signal generators. An isolated spare

output shall be provided for future use and shall be properly terninated.
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3.6.4 RF signal generator (rfg).- Each nodification kit shall include an rf
signal generator system consisting of an |F test signal generator and a rf
test signal generator for each channel. The paragraph bel ow describes the

requirenents for these generators

3.6.4.1 | F test signal generator.- The |F test signal generator shall be
used for checking and aligning all receivers and the MTI canceller system
Requrements for the |F test signal generator are as foll ows:

3.6.4.1.1 Signhal source.— The |F signal generator shall be capable of
operating with the output signal of the COHO or froma built-in 30 mHz
source. The frequency of the internal source shall be slightly offset from
the frequency of the COHO so as to produce a triangular waveshape signal on
the output of the MTI receiver phase detector.

3.6.4.1.2 Modulators.- Two separate pul se nodulators shall be provided

one for fixed target and one for noving target generation. Each nodul ator
shall include a phase shift control such that the phase of the nodul ator
shall be continuously variable between -90 degrees and +90 degrees or
greater. The modulator for the noving target shall also include a phase
shift control such that the phase of the nmodul ator shall be continously
variable between 0 and 180 degrees and, in addition, the phase shall change
by 90 and 180 degrees on consecutive PRT's. The pulse width of the fixed
target shall be adjustable from2 to 20 usec. The pulse width of the noving
target shall be adjustable from1 to 10 usec. The range of the targets shal
be adjustable fromO miles to maxi mumrange and shall be sychronous with the
MTI range bin clock. The mW | eakage (output with no nodul ation) of the

modul ators shall be a least 60 dB bel ow the pul se npdul ated |evel

3.6.4.1.3 Qutput level.- The output level shall be sufficient as to cause at
least 10 dB of limting in any SSR/DMTI |F anplifier when fed into it's
input. The output attenuator dials shall read directly into dB. Two
variabl e attenuators connected in tandem shall be provided: one having

110 dB range with at least 10 dB steps and one that is variable fromO to

10 dB in increnents not exceeding 1.0 dB. The accuracy of the output |evel
shall be +/- 0.75 dB of the attenuator dial readings for all settings at the
input of the IF anplifier. An internal calibrated output |evel neasurenent
and adjustment capability shall be provided. Separate attenuators shall be
provided for the noving and fixed targets. The output of the attenuators
shall be conbined into a single output. This signal will be connected to the
input of the IF preanplifier of the rf front end

3.6.4.1.4 External trigger.— Provision shall be provided for triggering the
pul se nodul ators switch selectable fromeither the internal pretrigger, test
trigger fromthe CD-2 test trigger or from an external jack located on the
front panel of the signal generator. Trigger characteristics shall be

obtai ned from appropriate specifications or equipnent instruction books

3.6.4.2 RF test signal generator.~ Each nodification kit shall include one
rf signal generator for each radar channel to facilitate calibration and
testing the receiver
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3.6.4.2.1 Signal source.- The rf signal generator output shall be derived
fromthe COHO and STALO signals and shall be appropriately |eveled,

modul ated, filtered, and attenuated to provide a test signal at the
transmitter frequency.

3.6.4.2.2 Modulator.~ The nodulator shall provide an adjustable pulse width
out put (1 us to 10 us)and continuously variable in rangefromO niles to
beyond end of range in increnents of 1/2 mile or |less and shall be
synchronous with the closest preceding MTI range bin. The variable test
target shall not interfere with the fixed test target.

3.6.4.2.3 Qut put level.- The maxi mum power output shall be at |east =10bBm.
A step attenuator with at |east 10 steps of 10 dB and a variabl e attenuator
of 10 4B, variable in steps not greater than 1.0 dB, shall be connected in
tandem The attenuator shall read directly in dB. The output |evel
indicator shall be calibrated to read in the dB power level existing at the
output of the directional couplers feeding the waveguide to coax adapter
connected to the rf receiver front end. The accuracy of the output shall be
within 0.75 dB of the dial setting for the range of =100 to -116 dBm and t he
tol erance of the signal generator output over the range of -10 to ~100 dBm
shall be +/- 1 dB or 2 percent of the output reading whichever is greater.

3.6.4.2.4 External trigger.- Provision shall be nade for triggering the

pul se nodul ators fromeither the internal pretrigger, test trigger fromthe
CD-2 test trigger or from an external jack located on the front panel of the
signal generator. The external trigger circuitry shall be capable of
operation with trigger levels of 2.5to 70 volts.

3.6.5 Receiver rf front end description.- The Government will have installed
in each channel of the ARSR-1, -2, or FPS-20 fanily of radars a receiver
protective device, waveguide to coaxial transition, limter, solid-state pin
di ode m crowave attenuator, solid-state rf anplifier, tuneable filter, and

m xer. The contractor shall provide an |F preanplifier. The preanplifier
shall have at |east one spare isolated output in addition to other
requirements. The following describes the overall specification for the rf
receiver front end.

(a) Type Si ngl e conversi on superheterodyne
(b) Qperating frequency 1250-1350 mHz

(c) I F frequency 30 mHz noni nal

(d) RF bandwi dth Not greater than 12 mHz at 3dB poi nt

measured at output of mixer and not
| ess than 26 mHz at 40dB down
(e) Image rejection 60 dB mi ni mum
(£) Of frequency rejection 60 dB at +/- 60 mHz
36 dB at +/- 30 mHz
(g) Noise figure at receiver
signal m xer output

ARSR-1, -2 4.0 dB typical
FPS-20 fanily of radars 4.0 dB typical
(h) Dynam c Range 70 dB min at output of receiver

signal mxer
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3.6.5.8_Receiver |F preamplifier.- Each nodification kit shall contain a
receiver IF preanplifier for each radar channel. A preanplifier shall be
installed in the receiver path following the signal mxer. The preanplifier
shall be matched to the signal mixer output. The preanplifier shall be
designed and located such that the conbination of input cable |osses and
preanplifier noise figure do not degrade overall system noise figure by

0.25 dB, The IF preanplifier shall accept the nominal 30 mHz output fromthe
signal nmxer and provide the necessary gain control capability,

anplification, dynamic range, and bandpass characteristics to drive the
subsequent circuits.

The IF preanplifier shall not have less than one spare isolated |ow inpedance
output; unused outputs shall be properly ternmnated. Provision shall be nmade
for manual gain control of the preanplifier

The bandpass of the preanplifier shall be at |east 10 mHz at the 3 dB

points. The dynamic range of the preanplifier shall be at least 70 dB at the
1 dB conpression point and shall not occur before saturation is reached in
the r£ amplifier. A separate input shall be provided on the IF preanplifier
ahead of the gain controlled stages for injecting |F test signals fromthe
RFG. This input shall be isolated fromthe receiver signal input

3.6.6 Receiver sensitivity (MDS).~— As a minimum the various receivers shal
have the MDS sensitivities specified below. The MDS of the receivers shal
be neasured in accordance with the procedure of paragraph 3.6.6.1. The
sensitivity requirements apply to all receivers. In every case, the output
l'ine video shall be utilizied for this nmeasurement.

Log (log) MTI (I&Q | 0Q)
ARSR-1, -2 ~110 dBm -107 dBm
FP5-20 (3 usec) -112 dBm -109 dBm
FPS~20 (6 usec) -115 dBm -112 dBnm

3.6.6.1 M ninum di scernible signal (MDS) neasurenent.- Procedures:

(a) Inject a calibrated 2 mcrosecond rf test signal for ARSR-1, -2
series radar (HP-614A or equivalent) into the directional coupler
on the antenna side of the receiver protector. (Use 3 us for
ARSR-60 at Trevose and 6 us for FPS-20 family of radars). Al so
refer to paragraph 80, FAA Order 6340.8 for the ARSR-1, -2 series
radar, paragraph 155, FAA Order 6340.6 for the FPS—-20 Fanily of
Radars and paragraphs 171 and 172, FAA Order 6340.19 for the
ARSR-60 Fami |y of Radars.

(b) Display the appropriate line video on an oscilloscope. The
oscill oscope sweep rate shall be 10 mcrosecond per cm recurring at
the radar PRF. Adjust the oscilloscope for a relatively high
intensity trace with good focus.
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3.6.,10.2 Not used.

3.6.10.3 Gain control.- One gain control nmode, in addition to the STC curve
shall be provided with the STC generator. Provisions shall be included such
that it will be possible to performa fixed step gain reduction of 0 to 63 dB
inldB steps. It shall be possible to shift the STC characteristics a fixed
attenuation anmount by selecting an initial attenuation value fromO to 63 dB,
in 1l dB steps. Each of the individual inputs to the gain control shall have
separate on/off switches. The inputs shall be directly added

3.6.10.4 STC generator.~ The STC generator shall be a digital/anal og
function generator. Two digital programmable curves shall be provided in the
STC generator for each receiver. Each of the curves shall be capable of
being individually programmed. The initial attenuation shall be selectable
with attenuation decreasing fromthe initial setting at a programmble rate
The initial attenuation for the O to 1 nmile range increment shall be
selectable fromO to 63 dB in steps no greater than 1 dB. |In the range
increment from1l to 2 miles, the attenuation shall decrease as a function of
range, but be programmed at selectable rates froma m ni mum of approxi mately
RO to a maxinum of approxinmately R3. Fromthe 2-mile range, the

attenuation shall decrease as a function of range, but be programmed in range
segments, at selectable rates from a mninmum of approxinmately RO to a

maxi num of approximately R*. A nininum of ten (10) programmbl e range
segnents shall be provided. The range capability of the STC generator shal
be at least 128 miles. The STC curves shall be generated in maxi mum steps of
1 dB, and it shall be possible to select an STC curve with a switch
Programed STC curve shall be stored such that reprogramming shall not be
required if the STC is turned off or if primary power is interrupted as in
transfer between commercial to emergency sources. Refer to page 5-20to
5-23, Radar Handbook, M. Skolnk, MG awHill, 1970, for information only, on
Sensitivity Time Control (STC) characteristics.

3.6.10.4.1 STC selection.— STC-1, STC-2, STC-off shall be selectable from
within the receiver cabinet

3.6.10.4.2 Transnmitter pul se suppression.— The receiver gain control circuit
shall have features incorporated to suppress the receiver rf signals in each
channel resulting fromthe outputs of the transmitter in either channel

This feature shall be effective at all times regardless of STC selection or
programm ng. Receiver desensitization following the main transmtter pulse
from the operational and the standby channel shall not extend for nore than
20 microseconds to recover to within 0.5 dB of nominal insertion |oss val ue.

3.6.10.4.3 Test capability.— A test capability shall be built into the STC
generator to provide a visual indication of the initial attenuation and the
sl ope of each programmng segnent. A switch shall be provided to manually
step the curve through each program segnent. A visual indication shall also
be provided for the waveform applied to the mcrowave attenuator during
normal operation. This indication shall be a function of attenuation in dB
versus linear range in nautical niles
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3.6.11 I F distribution amplifier.~ IF distribution anplifiers shall be
provided to match receiver inputs. The IF distribution anmplifier shal

accept the received signals that have been converted to an intermediate
frequency of 30 mHz. It shall provide IF signal output to the MTI and
logarithmc receivers. It shall contain the required filtering, distribution
IF anplifiers and two-way power dividers.

3.6.12 MTI | F receiver characteristics.- The MTI |F receiver shall be
conpatible with the quadrature and digital MTI operational requirenents. The
MTI anplifier shall accept its separate output from the -IF distribution
amplifier and process the nominal 30 mHz signals, and, in conjunction with

t he COHO, 90 degrees phase shifter and phase detectors, produce the two

bi pol ar video signals for use in the quadrature MII system Provisions shal
be included to bal ance the phase detector outputs for equal noise. The MTI
receiver overall group delay distortion shall not exceed 10 nanoseconds

3.6.12.1 | F bandwi dth and dynam ¢ range.— The predetection bandwi dth and the
dynami ¢ range of the MTI receiver shall be optimzed for ARSR-1, -2 series
radar and FPS-20 series radar and shall not limt the MTI inprovenent factor
to less than 40 dB. The output signal shall not droop nmore than 5 percent
over a wide range of input signals and pulse durations including strongest
returns.

3.6.12.2  Not Used.

3.6.12.3 Gin control.— Provisions shall be nade for manual gain control of
the MTI |F anplifier. This control shall provide the capability of adjusting
the signal to noise ratio, as measured on the output of the phase detector
over the range of 15 dB minimumto greater than 40 dB.

3.6.12.4 Phase Detector.- The characteristics of the phase detectors shal
be optinmum for use with digital and quadrature MTI System Provision shal
be included in the MTI receiver to balance for equal noise from the phase
detectors. Coherent bipolar video shall not unbalance with the MTI |F gain
control and limt level adjustments. No objectionable IF saturating
characteristics shall exist to produce dead areas following strong clutter
returns.

Quadrature video detectors shall be provided in each channel. The gain and
phase unbal ance shall be less than 1 dB and 2 degrees respectively.

Provisions shall be made for filtering spurious |F conmponents and for
automati c nulling of residual Direct Current (DC). The instantaneous

recei ver dynam ¢ range defined between the front end receiver noise |level and
the 1 dB conpression point shall be no | ess than 70 dB when neasured fromthe
input to the RF anplifier to the output of the quadrature video detector.

3.6.12.5 Low pass filter.- If necessary, the output of each phase detector
shall be fed through a low pass filter with its 3 dB points at a value
necessary to achieve optimum MTI performance for both weak and strong radar
returns. As an alternative, the filtering may be acconplished digitally.
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The bipolar output levels shall be conpatible with the MTI processing input
circuitry.

3.6.13 Log | F receiver.— The target detection |og receiver shall accept a
separate output fromthe IF distribution anplifier and provide the video
output and other operational parameters as outlined below. The predetection
bandwi dth of the log receiver shall be optimzed for the radar pulse width
The first time side | obe of the inpulse response shall be at |east 40 dB

bel ow peak output, with the output decaying nonotonically thereafter. The
center frequency and the bandwi dth shall be constant over the required
dynam ¢ range of at |east 80 dB.

The logarithmc characteristics shall be maintained at |east within +/- 1 dB
over the theoretical, over the 80 dB range. If a nore stringent tolerance is
required to nmeet other specific requirements, the nore stringent tolerance
shall be provided. This shall apply to all frequencies within the 3 dB
bandwi dt h

The design shall be such that noise at the input to the log IF can be
adjusted so that the logarithmic characteristics can begin at any level from
15 to 25 dB bel ow the RMS noise level. The overall group delay distortion
for this receiver shall not exceed 35 nanoseconds

3.6.13.1 Log video output.— Analog video outputs for local nonitoring
purposes, for the CD-2, RRWDS, and RMLT shal |l be provided fromthe |og
receiver. Undesirabl e video characteristics such as noise, hunps, ringing
baseline shift shall not exceed 1 percent of the video anplitude. Under no
conditions shall signals, noise, or transients exceed 0.04 volts below the
basel i ne

3.6.13.2 Video alignment.~ Circuitry shall be provided to align the |og
video with the log video of the opposite channel during stagger or nonstagger
operati on. The jitter due to realignment shall not exceed 100 nanoseconds.
Compatible aligned video outputs shall be provided for local nonitoring

CD-2, RRWDS, and RMLT within the radar channel

3.6.13.3 Log video selector.— The log video will be the signal ordinarily
utilized in nonclutter areas. The MTI video will be used in the clutter
areas. Log video and MTI video shall be available at all times for selection
by the Cb-2.

3.6.14 Power supplies.-— The receiver processor cabinet shall contain the
power supplies for all circuitry contained within the cabinet. Power supply
metering circuits shall be provided for all power supplies in the receiver
cabinet. The power supplies shall be in accordance with the power supply
requirenents stated in paragraph 3.6.27.1.2.

3.6.15 DMTI processor.- The digital moving target indicator (DMTI) processor
will be used in conjunction with the antenna, transnmitter, receiver, and
other ancillary itens described el sewhere herein and shall provide the

foll owing najor functions
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3.6.15.7 Realignment.- The MTI signals shall be realigned while the
information is in the digital form

3.6.15.8 1&0Q vi deo conbination.- | and Q shall be converted into a digitized
logarithmic representation of the input level within +/- 0.5 dB of
theoretical, prior to combination, except that if a tighter tolerance is
required to neet other specified requirements, the nore stringent tolerance
shall be net. When the | and Q are conbined, they shall be processed to form
the approxi mate square root of I2 plus Q2 in increments not exceedi ng

1/8 nautical mle. The | and Q shall be aligned. Any approximtion used in
the square root conbination operation shall not produce an error greater than
+/- 0.5 dB from 25 dB bel ow RMS noi se | evel to maxi num MTI output. Provision
shall be provided to select the I, Q, or conbined I and Q signal as the

out put of the DMTI.

3.6.16 DMTI Processor built-in-test (BITE) equi pnent.- Each DMTI processor
shall contain built-in-test (BITE) equi pnent which enables the evaluation of
the digital circuits including the identification of an individual

mal functioni ng repl aceabl e CCA. The BITE shall enploy test methods that
enabl e mai ntenance personnel to perform the off-line, go/no-go, fault
isolation tests. The BITE test and anal ysis procedures shall be docunented
in the instruction book and ready reference test instructions and test
indications shall be posted in the equipnment. The tests shall activate the
necessary clocks and timng signals and shall inject the various programmed
data-stream stimuli into the processor circuits. An LED shall be activited
at the faulty CCA. In addition, all faults shall have suitable front pane
i ndi cation

3.6.17 MTI cancell ation nmeasurenent.- The MTI shall have sufficient
stability, nunmber of bits, and other characteristics to suppress clutter at
| east 40 dB as neasured in accordance with the followi ng test procedure

(a) Adjust the MTI IF gain for a signal to noise output fromthe phase
detector of greater than 40 dB.

(b) Apply a fixed IF test target (no phase nodul ation) to the input of
the MTI receiver. Adjust the IF level of the target so that the
target is just out of limting

Note the attenuator setting. While viewing the output of the
canceller adjust the phase of the fixed target for maxinmumtarget
resi due

(¢) Apply phase nodul ation (0/90 degree on alternate pulses) to the
test target. Adjust the test target attenuator until the residue
of the moving target is equal to the residue of the fixed target
noted in step (b) above. Readjust target control as necessary for
peak output of the cancellor. The difference between the
attenuator settings of step (b) and step (c¢) shall be greater than
40 dB.
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(g) Using the signal generator pulse delay carefully nmove the pulse to
this exact point. Look at the MTI video output and adjust the
singal generator output until the video pulse in MTI video is equa
to twice the echo box residue (uncancelled residue fromthe echo
box shoul d be below the 1/3 video limt |evel output).

(h) Read the signal generator attenuator dial

(i) The difference between signal generator attenuator readings for the
10 dB above IF linit level and twi ce echo box residue while the
signal generator video is superinposed on an echo box signal 10 dB
above IF linit level is the subclutter visibility.

(j) The scv neasured by the above method shall be 30 dB or better

3.6.19.2 Test pulse/clutter method.-

(a) The MTI Systemis to be aligned and adjusted for optinum
performance for an antenna rotation of 6 RPM for ARSR-1, -2 series
radar or at 5 RPMfor the FPS-20 fam |y radar

(b) Adjust the MTI IF gain so that the A/D convertor is quantizing
noi se for good Constant Fal se Al arm Rate (CFAR) operation, adjust
the MTI |imt level and the MTI video gain follow ng cancellation
for normal operation. Uncancelled residue caused by clutter
fluctations and nmoving targets are to be ignored

(c) Solid clutter areas on the PPI shall be exam ned by view ng |og
video on an oscilloscope. The selected clutter nmust be a point
source target strong enough to limt in the MTI IF anplifier by
10 dB or nmore. A phase shifter shall be installed in the COHO path
to change the phase of the target at |east 180 degrees on the phase
detector curve.

(d) Insert an IF test pulse into the receiver preanplifier with a pul se
duration of two microseconds or greater. The phase of the test
pul se relative to the COHO shall change approximately 0/90 degree
bet ween pul ses.

(e) Adjust the IF test pulse so that it is equal in anplitude to the
selected block or clutter. Note that attenuator setting

(£) Move the IF test pulse in range until it is conpletely superinposed
on the selected block of clutter

(g) Wth the antenna rotating, observe the PPI presentation and
attenuate the test pulse until the ring on the PPI is barely
perceptiable over the selected clutter block, with the phase
shifter adjusted to produce maximum residue
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approval the stagger ratios over the range of 280 to 370 pul ses per second
with the system design data for this requirement. |t shall be possible to
operate the system on any one of the individual stagger periods by front
panel switch(es). There shall be no detectable displayed interference in any
of the 0 nm or 200 nm video presentation due to any of the systemtriggers.
The average PRF of the radar shall be adjustable over the range of 280 to
approximtely 370 pul ses per second during the stagger operation. The average
period shall be variable in approximately twenty (20) ni crosecond steps by
sol der junpers or equivalent inplenmentation

3.6.21.1.2 FPS-20 fanily stagger operation transnitter nodifications.- Each
modification kit for the FPS-20 famly of radars shall contain appropriate
FPS~20 transnmitter nodification for each channel to ensure proper stagger
operation and ensure satisfactory MTI performance. These nodifications shal
include but not be limted to installation of charging diodes and replacenent
chargi ng chokes in the FPS-20 fanily high voltage nodul ator, nodul ator driver
and IPA nodul ator

3.6.21.2 Master/sl ave operation.— Either channel synchronizer shall be
capabl e of supplying synchronizing triggers to both channels. The controls
ancillary devices, and circuitry shall be configured such that when one
channel synchronizer fails, the synchronizer with the operating channel shal
automatically become master. The first channel to have a fully operationa
synchroni zer shall become the master channel for sychronization. Once both
channels are fully operational, either channel may be selected as a naster by
a front panel switch on the nmaster control panel. [Indications shall be
provided to deternine which channel is master.

3.6.21.3 Real i gnnent triggers.— A start-of sequence trigger shall be
generated at the beginning of each stagger sequence. This trigger shall be
at least 15 volts across 75 ohns using a BNC connector and in addition to any
internal requirement, the trigger shall be available on the exterior of the
cabinet for use in external equipnent

3.6.21.4 Al i gned pretriggers.— The synchronizer shall generate aligned
pretriggers which occur 100 ni croseconds ahead of aligned zero range tine.
These pretriggers shall be provided as necessary for utilization within each
channel. An isolated TTL |evel output shall be provided in the swtching and
distribution circuitry using a BNC connector.

3.6.21.5 DMTI cl ock pulses.- The DMTI clock pulses shall be generated within
the synchronizer and shall be conpatible with the DMTI range bin size and the
| &Q stagger requirenent.

3.6.21.6 Range cl ock pulses.- The range clock pul ses shall occur at

1/8 nautical nmile intervals. The range clock pulses shall be used for the IF
signal generator range adjustment, RF signal generator range information, and
other applications. A spare isolated output with an output |evel of

+5.0 volts mini num across 75 ohnms shall be provided using a BNC connector.
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3.6-21.7 Aligned zero tine triggers.~ The synchronizer shall generate a
zero range (time) trigger which is aligned with zero range vi deo out put.

3.6.22 Signal processing and distribution.- The anal og out put videos,
triggers, clocks, and gates shall be standardized throughout the systemto
the maximum extent possible. Al signals shall be suitable for distribution
over cables with nomnal inpedance of 75 ohns. The design of the anal og
video anplification processing and distribution circuitry and preceding
circuitry shall be such that noise, hunps, ringing, baseline shifts, and
overshoots shall not exceed 5 percent of the peak signal level (with the
video signal adjusted over the range of 1 to 4 volts). The droop of the
video outputs shall not exceed 15 percent with a 300 ni crosecond RF pul se
applied to the receiver input with sufficient amplitude to produce 4 volts of
video output. The DC baseline level at the video outputs shall not exceed
+/-0.05 volts. Al unused video anplifier outputs shall be properly
termnated. Ternmination resistors may be nounted on video amplifer for
termnation of unused video outputs; wire junpers shall be used on the
printed circuit board connector to connect this termnation to the unused
output. Negative going signals in excess of 0.1 volts shall not be present
to the output under normal operating conditions

The search videos shall consist of tw real-tine analog video serial data
streams and two real-tine, ten-bit digital word streams representing the
anplitude of the two videos. One video will come fromthe mti receiver and
the other fromthe logarithmc receiver. The analog video shall be provided
for local nonitoring purposes, for the CD-2, RRWDS, and RMLT. The digita
video is for future use by the CD-2.

The logarithnic video shall use a curve approximately 15 dB per volt with up
to 80 dB of dynamic range extending from approximtely 0.3 volts into the
noise to 4.0 volts or nore. MTI and logarithmc videos anplifiers shall be
capabl e of driving up to 350 feet of cable terninated in 75 ohns and
producing video described below at the output end of the cable. The new
video outputs shall be cabled and ternmnated to each required |ocation in the
radar equi pment building. The videos shall have maxi mum dynanic range and
have as little limting as is possible. The videos shall be synchronized in
time with the radar pretrigger. The noninal characteristics of the analog

vi deos shall be as follows:

Anpl i t ude Noi se Basel i ne SNR
(a) MTI |l og +4,0V +0.5V 0.0V 8:1

(b) Log +4.,0V +0.5V 0.0V 3:1
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An anal og-to-digital (A/D) converter shall provide two independent sanples
for the 2 and 3 nicrosecond radar and four independent sanples for the

6 mcrosecond radar of the logarithmic receiver detector output and generate
a digital word containing at |east eleven (11) bits. The digital words of
video data fromthe logarithmic and mti receivers shall be clocked into the
Cb-2 by a "sanple valid" signal fromthe radar. Appropriate buffers and |ine
drivers shall be provided. The Least Significant Bit (LSB) of the word will
represent approximtely 8 mV. The videos will generally be the digital

equi val ent of the analog videos described above. They will be provided on a
bal anced-current, twisted pair transmssion lines which are driven by

type 75109 (or equivalent) integrated circuit drivers.

3.6.22.1 Video amplifiers.~ The digital processed video shall be converted
to analog by neans of digital-to-analog (D/A) converters and buffer
amplifiers suitable for driving analog output video circuits. The video
amplifiers used for analog videos shall have high inpedance inputs and each
shal | have two identical outputs. The outputs shall be driven by a conmon
set of controls. The controls shall include gain, linmt, DC offset, and
other controls as required. The outputs shall be continuously adjustable
over the range from1l to 4 volts as a minimum  Short circuit protection
shal|l be provided for each video output such that any ternination from an
open to a continuous short will not danmge circuit conponents, blow any fuse
or have discernible effect on any other video output. No nore than four
video anplifiers shall be conmbined on any one plug-in printed circuit board
Test points for the input and output video signals shall be provided on the
front of each anplifier. The card rack slots for the video anplifiers shal
be prominently | abeled as the video anplifier function. Each anplifier shal

have an inhibit gate input, a 5 volt input shall inhibit all outputs fromthe
anplifier. A switch and a power source shall be provided to inplement this
function.

3.6.22.2 Trigger isolation amplifiers.— The trigger distribution anplifier
shall have the sane characteristics as the analog video anplifiers except
that the output shall be such that the pulses with rise tinmes of

0.1 microseconds can be anplified to a level of 20 volts mininumand the
jitter shall be less than 10 nanoseconds with respect to the input trigger

3.6.22.3 M scellaneous signal distribution.- The required clock and gate
signals shall be switched with the naster channel and distributed as
appropriate

3.6.22.4 Video realignment.— Video delays shall be provided with each

modi fication kit to align all system video outputs for range coincidence
within +/-0.2 usec at the receiver systemoutput. The video delay printed
circuit boards shall be configured such that after system delays have been
refined, interchanging of any video delay cards within the system shal
result in range coincidence within +/ - 1.0 usec without further adjustnent.
Any changes to systemtriggers or other timng required as a result of this
modi fication shall be acconplished by the nodification kit, or if no parts
are required, described such that installation personnel, my properly time
the radar and associ ated secondary radar system at each site nodified
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3.6.22.5 Receiver output selection.— Each nodification kit shall contain a
provision for selecting the output of either channel for distribution of the
out put signals to equiprment such as CD-2, RMLT, RRDWS, etC. The recejver
sel ection device shall provide for termnation of the inputs from the unused
channel

3.6.22.5.1 ARSR-1E, -2 receiver selection control.- Selection of the

receiver output shall be determ ned by the channel connected to the antenna

3.6.22.5.2 FPS-20 fanmi|ly receiver selection control.- Selection of the
receiver output for the FPS-20 famly of radars shall be controlled as |isted
bel ow:

(a) IF only sinmplex operation is possible; i.e., only one channel is
connected to the antenna. The selected receiver shall be the
channel which is connected to the antenna

(b) When diplex operation is possible; i.e., both channels are
connected to the antenna, selection of the channel to provide
receiver output shall be controlled by a front panel switch

3.6.22.6 FPS~20 fanmily video conbining and distribution.- Two operationa
adder/switch cards shall be provided to conbine and/or channel switch the
videos from the two radar channels. The adder switches shall have an output
that is selected to be one of three nodes: (1) sinplex one, (2) sinplex two,
or (3) diplex as described in paragraph 3.6.24.2 herein. There shall be
separate adder/switches for each of the following videos: (1) normal |og and
(2) MTI log. Adjustnents shall be provided such that with normally operating
transmtter and receiver channels, the average anplitude of noise peaks and
the amplitude of limted signals at the video outputs shall remain at the
sane level with automatic or manual changes of receiver operational nodes

3.6.23 Maintenance test panel.- A maintenance test panel shall be provided
for each channel of each kit. The panel shall consists of the test features
listed in the paragraph bel ow.

3.6.23.1 Anal og video test selector.— A video test selector switch shall be
i ncorporated on the maintenance test panel to provide a comon place for
monitoring the primary signal flow through the video processing circuits. As
a nmnimum the key points listed bel ow shall be available through selectable
switches. Two (2) identical video selectors swtches shall be provided. An
isolation anmplifier shall be provided for each switch. The isolation
anplifier shall have unity gain, high input inpedance and a 75 ohms out put

i npedance. A suitable D to A convertor shall be provided for those test
points which are multibit wide digital signals. The output circuit from each
anplifier shall be connected to a front panel BNC connector and shall be
cabled from a rear panel connector to the maintenance PPI.

(a) Log video
(1) Qutput of receiver
(2) Qutput of |og destagger
(3) Video Qutput
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RF sensing shall be provided to detect the presence of RF power from each
transmitter at the antenna side of the waveguide switch. An audible alarm
shal | be sounded upon |oss of RF power froma transmitter channel to the
antenna for an approxinmate interval of 10 seconds. The alarm shall be

audi ble from any point within the radar equipnent room |oss of RF power to
the antenna from one channel while operating in the diplex node shall cause
atuomatic switching to any useable sinplex receiver node regardl ess of the
receiver nmode selected. In the event that a selected node of operation fails
and no other node of operation is available, the audible alarm shall sound
continuously. A test operate switch to disable or bypass each RF sensing
circuit shall be provided. The audible alarm for each channel shall have a
different pitch or other audible characteristics so that the faulted channe
can be easily recognized. A switch to disable or bypass the audible alarm
but sinultaneously turn on a wall mounted red incandescant | anp shall be
provi ded.

A logic control system shall be provided for the selection of Sinplex A
Sinplex B or diplex node of operation. The selection is to be acconplished
via front panel switches. Wen transmtters are operating in the diplex
nmode, either desired receiver sinplex node or the diplex node may be
selected. Additionally, the logic control system shall provide independent
selection of Sinplex A, Sinplex B or diplex for each of the video outputs
when available as indicated by the transmitter sensing circuitry. The logic
system shall store in menory, the video nodes selected so that if a selected
mode tenporarily fails, an operable node will be tenporarily selected and
then upon correction of the failure, the previous selection will be restored
automatical |y.

Visual indications shall be provided for each of the video independent select
switches for that video. A fault indicator (red) shall be provided for each
vi deo independent select switch. The fault indicator shall illumnate if the
sel ected node has faulted and shall remain it even through an operabl e node
is automatically selected. A transmtter nonitor indicator shall be provided
to indicate whether the associated RF sensing circuit for the transmtter
power nmonitoring is in the test or operate node. A lanp test circuit shal

be provided to check the operation of all indicator |anps

3.6.24.3 Qperation nonitor and control panel..- The operation nonitor and
control panel shall provide as a mnimmthe following controls and
i ndi cators:

(a) Controls:
(1) stC select (OFF 1,2)
(2) RF attenuation sel ect (OFF, oN)
(3) MTI feedback sel ect (OFF, 25dB, 40 dB)
(4) Stagger sequence select (ofF, 1, 2, 3, 4)
(5) Synchroni zer (NORMAL/TEST)
(6) Lanp test Monentary switch

(b) Indicators:
(1) Channel status (OPER/STBY/TEST)
(2) Synchroni zer status (MASTER/SLAVE/TEST)
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3.6.26 ACP/ARP processor for FPS-20 family.- Each nodification kit shall
include a circuit card which will convert the fine grain data fromthe FPS-20
fam |y of radars antenna pedestal to ACP and ARP pul ses for the ¢D-2. The
circuit card shall function with either the TD-140 or the 8G-244 fine grain
data generators. Strapping shall be provided for selecting the type of input.

3.6.26.1 I nput signal characteristics.~ The follow ng describes the input
characteristics of the ACP and ARP signal s.

(a) Anplitude:

(b) Termination
(TD-140): 600 ohns bal anced i ne.
(8G-244): 600 ohms si ngl e- ended

(c) Type of signals: si ne wave

(d) Frequency
ACP: 4096 per antenna revol ution
ARP: 1 per antenna revolution

3.6.26.2 Qutput requirements.— The follow ng describes the output
requirements for the ACP and ARP pul ses:

(a) Anplitude + 15 vol t noni nal

(b) Baseline 0.0 volt +/- 0.5 volt

(c) Pulse width 1 us min, 50 usec maxi mum

(d) Rise tine 0.1 us nomnal, 0.3 us maxi mum
(e) Fall time 0.2 us nomnal, 0.5 us maximum
(£) I npedance 75 ohns

3.6.27 General design requirements.-~ The SSR/DMTI nodification kit shall be
desi gned and constructed to conply with the electrical and mechanical design
requirements specified in the follow ng paragraphs. Al nodul es and
assenblies of a given type shall be identical and interchanageable.

3.6.27.1 Electrical design requirements.- The electrical design of the
SSR/DMTI shall have its own power supplies and associated controls for the ac
power lines. A master SSR/DMTI power control shall be provided for each
channel. All controls shall meet the requirenents of FAA-G-2100,

paragraphs 3.3.2.1.1, 3.3.2.1.2, 3.3.2.1.3, and 3.3.2.1.5. The power on-off
controls shall be circuit breakers meeting the requirenents of 3.5.4 of
FAA-G-2100; fuses shall not be allowed as protective devices for any nodul e.
A tripped or manually turned-off breaker on any nodule shall initiate a
conspi cuous display of that condition. It shall not be possible for a nodule
to be without power, wthout an indication of that condition appearing on a
panel and initiating an audible alarm if it is enabled. The | oad between
phases shal | be bal anced to within 10 percent when both SSR/DMTI channels are
power ed on
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3.6.27.1.2 Power supplies.—- Each SSR/DMTI channel shall contain all of the
power supplies necessary to operate its internal circuitry and neet the
requirements established elsewhere herein. Al power supplies shall be
self-protecting such that a continuous short on the output will not damage
any wiring or conponents and that the output voltage will return to norma
pronptly upon renmoval of the short. This protection shall be acconplished
wi thout the use of fuses, circuit breakers or relays and shall provide a
indication on the front panel during an overload condition. The SSR/DMTI
shall be designed to nmininmze the nunber of types of power supplies required
in the SSR/DMTI. In the event of a partial failure of a power supply, the
affected and unaffected units shall automatically renove any renaining
compani on voltages from components which could be damaged by the loss or
reduction of a portion of their normal operating voltages. Partial and ful
failures shall be reported as required above. Each nodule's power supplies
shall be independently controlled and protected in accordance wth
paragraph 3.3.2.4.4 of FAA-G-2100. The electrical efficiency of each power
supply unit, defined as output power divided by input power, shall be

70 percent or less in the as-delivered equipnent. Al power supplies shal
neet or exceed the isolation requirenents of paragraph 3.3.2.1.7 of
FAA-G-2100. Transformers contained within unit especially designed for use
in the SSR/DMTI shall conply with the requirenents of paragraph 3.5.35 of
FAA-G-2100.

3.6,27.1.3 Regulation.— Al power supplies shall be electronically regul ated
using independent and separate solid-state voltage reference devices for each
regul ated output voltage. The regulation of one voltage shall not require
anot her output voltage for a bias or a reference, even if nultiple output
voltages are provided from a single power supply unit. The regulation of
each output voltage shall be sufficient to provide the specified equipnent
performance in any allowable service 'condition, including |oading the supply
to maxi numload. Each supply voltage for a digital logic |oad (+5 Vdc) shal
not vary nore than +0.5 percent as neasured with its load varying from 30
percent less than, to 50 percent greater than the normal |oad, and the supply
l'ine voltage varying between the service linmts. Voltages for other |oad
type shall be regulated such that under these same |line voltage conditions
they remain within tolerances set in accordance with good engineering
practice.

3.6.27.1.4 Ripple.— Ripple voltage is defined as the peak-to-peak val ue of
any sinple or conplex waveform present in the output of a regulated dc power
supply; power line frequency conponents and harmonics as well as switching
transients, clock hash and other similar signals are included. Sufficient
filtering and decoupling of all power supplies shall be provided such that
the normal ripple voltage may double (as the result of power transients
conponent failures, card removal, nodule renoval, or simlar failures or

mai nt enance actions) w thout any circuit or function being disabled or
affected by such an increase in ripple
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3.6.27.5 Mechanical design requirements.- The mechanical design of the
SSR/DMTI i ncl udi ng cabinets, controls, and electronic nodules and assenblies
shall be as specified in the follow ng subparagraphs

3.6.27.5.1 Constructi on and packagi ng. The SSR/DMTI shall be construced in a
modul ar fashion to the greatest extent possible, such that the requirenments
specified herein can be easily nmet. Except as otherwise permtted herein,

t he SSR/DMTI nodul es shal|l be inplenented using plug-in circuits card
assenbl i es (CCA), card bins, and power supplies in physically independent
drawi ngs, hinged panels or slides in a larger rack or cabinet. This

requi rement does not alter any other requirements (electronmagnetic
interference, nmaintainability, reliability, system perfornance, etc.)
established herein. The design shall provide for good accessibility by

per sonnel whose body dinensions fall within the 5th and the 95th percentile
as specified in paragraph 5.6 of MIL-STD-1472. The accessiblity shall pernit
easy and convenient operation, calibration, viewing and maintenance of the
equi pment's panels, controls, displays, units, nodules, wring, CCAs, and
conponents as specified by paragraph 3.3.1.1 of FAA-G-2100. Accessibility
may be inproved using extenders as specified in 3.6.28.2.2. Each unit and
modul e shall be able to be removed from the equipnent cabinet without
requiring the partial or conplete dissembly or renoval of adjacent units,
nodul es, or cabinets. The design shall provide a neat and pleasing
appearance, with and w thout access doors in place. The design and
construction of the SSR/DMTI shall be subject to acceptance by the Government.

3.6.27.5.1.1 Physical size.— The equi pment specified herein shall be able to
be easily istalled in buildings with 36-inch (0.9 m) wi de doors and ceiling
hei ghts of 96 inches (2.4 m). The dinensions of individual cabinets shal

not exceed 80 inches (2.0 m) in width, Snmaller dinensions are desirable,
provi ding that accessiblity is not degraded. These dinensions exclude

handl es, cable ducts and connectors, which shall add no nore than 2.0 i nches
(5.1 cn to these val ues.

3.6.27.5.1.2 (Cabinets.— Each cabinet shall be designed for front access
only, to pernmit location of the cabinets next to walls and other equipnent
The design shall not require open spaces on the sides or rear of the cabinet.

The structural strength and rigidity of the equipment units and cabinets

shall be such that handling during |oading shipping, unloading and
positioning or the prolonged extension of drawers or slides does not result
in any permanent set or deformation sufficient to inpair the operability or
appearance of the cabinets and nechanical parts thereof. Specifically, ease
of maintenance, movability of nodul es or access doors and the integrity of
ventilation equipment shall not be inpaired. These requirements shall not be
dependent on any structural strength or rigidity provided by access doors or
removabl e nodul es or drawers.
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Cabi nets and equi pment shall not exceed a concentrated floor |oading of

700 pounds per square foot (3400 kg/m2) neasured on a 2.5 inch (6.4 cn
diameter circle. The distributed floor load shall be Iess than 250 pounds
per square foot (1200 kg/m?). Adj ustable leveling pads that accommodate
floors with variations of up to 0.5 inch (1.2 cm) fromlevel over the cabinet
floor areas shall be provided at the bases of the cabinets. The cabinets
shal | be designed such that it is not necessary to fasten or bolt themto the
floor to prevent tipping when the nodules are renoved or fully extended or
both. Al access doors shall be mounted using slip pin hinges so that the
doors can be easily renoved from the cabinets. The opening of an access door
and extending of a nodule shall not interfere with simlar operations on

adj acent nodules. Access to all parts of an extended modul e shall be
possi bl e without undue contortion by maintenance personnel or their exposure
to hazardous voltages or nechanical devices. Wen cabinet lifting points
such as hooks or rings, are installed for convenience in handling, such
devices shall be removed by the contractor after installation and replaced
with suitably finished cap bolts. Blank panels shall be provided for any
unused nodul e space

3.6.27.5.1.3 Modules.~ Each nodul e shall be separately hung and adequately
braced, shall weigh 50 pounds (23 kg) or less and shall be able to be renoved
and replaced by one unassisted technician. The nodule's power supplies may
be separable from the card case when necessary to neet these requirenents.

The nodules with front panel controls or indicators shall contain a mnimm
of 10 percent spare front-panel space for future additions and

modi fications. Al nodules shall be mounted on slides or drawers which, when
fully extended, can pivot up to 90 degrees if required to provide the
necessary access to the rear of the nodule and the wiring, connectors, and
simlar items in the interior of the cabinet. Handles shall be provided to
facilitate these operations. CCA's shall be nmounted in an isolated card bin,
and mated with a nother board or backplane. The wiring side of the backpl ane
shall be accessible for modification or troubleshooting w thout any

di sassenbly of the module. In the event that swi ng-out slides are used,

their design shall prevent any part of the backplane from comng wthin

0.5 inches (1.2 cm of any fixed cabinet part. The backpl anes shall have
renmovabl e protective covers that can be removed wi thout tools by maintenance
per sonnel

Al active conmponents and those passive conmponents with appreciable
contributions to the failure rate of a SSR/DMTI channel shall be nounted on
the nodules to permit accessibility. Cabling and ventilation conponents
shall be nounted in the cabinet, providing that no renmovals are necessary to
gain access to individual nodules. Spot welding may be used in the

manuf acture and assenbly of the card bins when it is not detrinental to the
operation, maintenance or service life requirenents herein.

Plug-in CGA's and other plut-in assenblies, such as converters, power
supplies and sinilar items, shall be nmounted side-by-side, bookcase style in
the card bin. Each card location shall be provided with full length guide
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3.6.27.5.4 Cabinet ventilation and cooling.- The thernal design of the
SSR/DMTI equi pnent shall be in accordance wth paragraph 3.3.1.9 (and
associ at ed subparagraphs) of FAA-G-2100 as anended bel ow. No gl ass wool air
filters shall be pernmitted. The thernmal design shall accommopdate continuous
operation over the range of service conditions (3.5.2). All blowers, vents,
and related cooling equipnent necessary for effective ventilation and cooling
of the equipment shall be provided. Each cabinet requiring forced
ventilation shall contain its own blower system The design shall be such
that with any or all access doors open and any or all nodul es extended or
removed, the equipment shall not devel op hot spots exceeding 55 degrees

Cel sius during an 8-hour period when the anbient tenperature is +30 degrees
Cel si us

The air intakes shall be near the floor and their associated filters shall be
accessible without opening any access doors. The exhaust outlets shall be at
the top of the cabinet and shall prevent foreign objects fromentering the
cabi net through the exhaust opening. Individual nodule ventilation equipnent
may al so be used if necessary to nmeet these requirenents

Motors shall be reliable, continuous-duty units with good accessibility for
mai nt enance and testing. The nmotor speed shall not exceed 1750 RPM The
bearings shall be roller or ball bearings or equivalent. The inpellers shal
be dynamically balanced. Each notor shall be protected as required by
FAA-G-2100, paragraph 3.5.21, except that no fuses or multiphase notors shal
be pernitted

3.6.27.5.5 Finishes.— SSR/DMTI equi pnent shall be finished as required by
paragraph 3.7.7, and all applicabl e subparagraphs of FAA-G-2100. In no
instance, shall a finish interfere with the grounding, electromagnetic
interference, performance, or nechanical operation of any portion of
SSR/DMTI. The cabinet exteriors shall be finished with a color that blends
with the ARSR-1E, -2 famly or FPS-20 fanmily, as appropriate. Color shal
have a snmooth, lusterless texture and shall be selected fromFED-STD-595 and
sel ected color shall be submitted to the Contracting Officer for approval

3.6.27.5.6 Dissim | ar metals.~ Dissinilar metals exhibiting an electrolytic
potential difference greater than 0.4 volt when inmersed in a 3 percent

sodi um chloride solution shall not be used in intimate contact unless
protected against electrolytic corrosion in accordance with paragraph 3.6.3,
FAA-G-2100.

3.6.27.5.7 Mechani cal design of electronic conponents.- The nechanica
designs and mounting of the electronic assenblies and conponents used in the
SSR/DMTI equi pnent shall be as described in the follow ng subparagraphs

3.6.27.5.7.1 Backplane.— Using the appropriate special tools and ancillary
items., the backplanes or nother boards into which the circuit card assenblies
(ccA) are inserted shall be able to be rewired in the field to change the
distribution of signals within a nodule. Standardized power distribution
busses shall be established. The backplane shall be suitable for connection

of test equipnent.
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3.6.27.5.7.2 Circuit card assemblies.- The CCA's used for digital |ogic
integrated circuits shall incorporate dual-in-line packages wherever
feasible. The individual integrated circuits (including PROMs, processors
etc.) shall be able to be renoved intact and replaced by technical personne
in less than 90 seconds. A minimumof ten renoval and replacenent cycles at
any chip location shall be able to be performed wthout causing failure of
the CCA or degradation of the SSR/DMTI's reliability bel ow the requirenments
of 3.6.30 herein.

CCA's contai ning discrete sem -conductors, linear integrated circuits and
their supporting conponents shall be able to have their active devices
renmoved and replaced in accordance with these same requirenments, except that
the renoval -replacenent time is changed to less than 5 minutes

All cCA's shall be able to be repaired when any component thereon fails, for

the full service life of the SSR/DMTI in its normal operating and mai ntenance
environment. The maxi mum si ze of any CCA shall be 11.0 by 14.0 inches (27.9

by 35.6 cm) or less. No conformal coatings shall be permtted. The CCA's of
a given type shall be nechanically and electronically interchangeable

The mini mum nunber of types of CCA's necessary to inplenment the requirenents
herein shall be utilized. Al CCA's shall be able to be inserted and renoved
with power applied to the nodule without causing oscillations or danmge to
any conponents and without requiring rermoval and reapplication of power to
reinitialize the operation

3.6.27.5.7.2.1 Conponent mounting.~- Al seni-conductor and integrated
circuit conponents shall be mounted as specified in paragraph 3.4.8 of
FAA-G-2100 unl ess ot her nounting techniques (e.g., sockets) are necessary to
meet other requirenments herein. In the event that such deviation is
necessary, the contractor shall obtain the Contracting Officer's approval by
submtting the appropriate technical justification, including the changes, if
any, to the calculated reliability and service life of the equipnent
indicating values with and without the deviation. Al electronic parts shal
be attached such that each part is amendable to remval and repl acement by
onsite el ectronic technicians.

3.6.27.5.7.2.2 CCA alterability.- To enhance the ability of the circuit card
assenblies in SSR/DMTI equi pment to neet future requirements, all CCA's shal
be able to be modified to alter their original functions, |ogic operations or
conponent interconnections. In order to provide the required alterability,
CCA's consisting entirely of integrated circuits and their necessary passive
supporting conponents such as capacitors, diodes, etc., shall use discrete
point-to-point wiring on the opposite side of the CCA's fromthe integrated
circuit chips. Miltilayer printed wiring or simlar techniques which produce
i naccessi bl e conmponent interconnections shall not be used for this type of
CCA's.
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Al other types of CCA's, including all assenblies that provide interface
signals to or fromequipment external to the SSR/DMTI equi pnent, shal

utilize discrete point-to-point wiring. Alternatively, printed wring
techniques in which all interconponent connections are accessible nmay be used
for these CCA's. Both sides of the board may be used for such printed
wiring, provided that the accessibility requirement is net

Wapped circuit connections neeting the requirenments of, 3.6.27.5.7.3 or
multilayer soldered wiring may be used as discrete point-to-point wring.
Regardl ess of which of these two approaches is chosen, its strength,
reliability, wear-resistance and nodification characteristics shall be
satisfactorily demonstrated to and approved by the Covernment before it is
used in production equi prent

3.6.27.5.7.2.3 CCA baseboard.— The CCA's shall be sufficiently rigidto
prevent damage to the conductive patterns during manufacture and subsequent
handling during maintenance and testing

Al CCA's shall provide a convenient and positive neans of renmoval from and
insertion into the nmodule's card bin without the use of a separate tool

Handl es, finger holds or simlar neans may be used. The selected technique
shal | pernit easy rempval and insertion wthout damage or undue strain on the
modul e frane, the conponents and wiring on the CCA, or the connectors on the
CCA or nodule. The maximum insertion or extraction force for any CCA or
other plug-in assenbly shall be |ess than 10 pounds (4.5 kg).

All cCA's shall conformto all applicable paragraphs of FAA~G-2100 except
that one-part connectors and baseboards neeting the requirenents of
paragraph 5.7.4.2 of MIL-STD-275 are pernitted and that reference

desi gnations shall be as specified in 3.6.27.7 herein. The m ni mum spaci ng
bet ween uncoated traces as given in MIL-STD-275is nodified to all ow
separations as small as 0.010 inches (0.25 mm) for traces with relative

vol tage differences of no nore than 30 vdc.

3.6.27.5.7.3 Wapped connection.— Wapped wire connections may be utilized
on backpl anes and digital logic CCA's to provide the required nodification
ability, Wapped connections shall neet all requirements of MIL-STD-1130
except than tin-lead plated wapposts need not be reflowed. Wapped
connections shall neet all requirenments of paragraph 3.5.30 of FAA-G-2100.

3.6.27.5.7.4 Controls.- Al circuits shall be designed so that no damage can
occur when the equipnent is operated with any possible setting of the

internal adjustnments or operating controls. Protective devices shall not be
activated with the activation of any operational control. There shall be not
noticeable lag between the activation or adjustment of a control and the
effect of the activation or adjustnent. Al continuous or nultiposition
controls shall have calibration markings to pernit setting themto
predeterm ned positions, except where it can be denonstrated to the
Governnent that such markings are unnecessary or inpracticable. Mtor-driven
switches and controls are prohibited
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A single set of connectors shall be provided at the cabinet and nodul e
interfaces. Term nal blocks may be used for inter-cabinet cables, in which
case they shall be protected with a renoval plastic cover with round access
hol es over each termnal for screwdrivers or test probes. Al interna
cabling shall include provisions for testing the continuity of each
conductor. Term nal blocks, where used, shall neet this requirenent with the
access specified above, and shall he in accordance with paragraph 3.5.34 of
FAA-G~-2100. Connectors, including those for ribbon and with other

mul ticonductor cables, shall provide test points for in-circuit signa
observation or injection, of shall have test points available on backplane or
CCA's entry points for each conductor. Al inter-nodule and inter-cabinet
connectors shall provide for a positive and reliable connection in the
presence of reasonable physical stress in the area of the connection. Spar e
pins (conductors) equal to at |east 20 percent of those utilized, but not

l ess than two or each type, shall be provided at each connection

3.6.27.5.7.5.4 Modul e test points.~ Test points shall be provided for
measur enent and observation of such voltages and waveforns as are needed for
the checking of performance and for the maintenance of individual nodules
Test points for signals requiring frequent observation, adjustment or
alignment shall be provided on the front-panel of the mbdule or other
assenbly.  The test points for these particular signals shall be accessible
without interruption of the circuit operations or the use of extender cards
All other test points shall be located on the card bin, backplane or edge
connectors of CCA's as appropriate. FEach test point shall be suitable for
"hands-of f' connection of test equipment probes and clips. The extender card
(3.6.28.1.2) may provide test points to meet this requirenent for CCA's.

Al test points shall be identified with a TP nunber. Those permanently
connected to a signal shall have a voltage, waveform or other descriptive
title adjacent thereto, except where linted by space consideration, as on a
CCA's. Power supply output voltage, internal data and address bussess,
(where mcroprocessors are used) clocks, and input-output signals at a

m ni mum shal | be available at each nodules's test points. Al test points
shall be isolated such that test equipnment |oading effects, including short
circuits, do not affect the source of the test point data. The equi prent
shal | be designed to provide access to the signals and connectors for the
test equipnent as nmay be required for maintenance, calibration, and repair

3.6.27.5.7.5.5 Front panel indicators.- Al front panel indicators,

including the power on-off indicators on each nodule and the status and al arm
panel indicators, shall be in accordance with paragraph 3.5.17 of FAA-G-2100,
except for indicator color and except that light-emtting diodes or other
display nedia meeting the requirements herein may be used.

3.6.27.5.7.5.6 Front panel controls.— The front panel controls of the
SSR/DMTI shal | be designed for reliable service in accordance with
par agr aph 3.5.5 of FAA-G-2100.
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3.6.27.6 Cable entry and exit locations.- Al power, signal, and ground
cabl es connecting the SSR/DMTI cabinets to external equipments shall enter
and exit the SSR/DMTI at the top of the cabinet. A single cable connection
area shall be provided to minimze external duct work. Cable entrances and
exits shall be designed to enable advantageous routing of cables within and
bet ween cabinets from the standpoint of accessibility, serviceability,
apperance of the installed equi pment and noninterference with the activities
of operating and maintenance personnel. Al necessary connectors shall be
provided. Al special tools required for able fabrication or connector
renoval or installation shall be provided specified in (3.6.28.2.3). The
length of the external equipnent cables shall be as determined by the
Governnent for the individual site receiving the SSR/DMTI nodification kit.

3.6.27.7 Reference designations and markings.- Al test points, cable
termnations, jacks, controls, nodules, card bins, assenblies, and front
panel s shall be clearly and permanently marked to show their intended
functions and | ocations, designations and titles. The reference designations
shal | be in accordance with section 3.8 of FAA-G-2100 except that

section 3.8(b) of FAA-G-2100 shall not be used. The marking shall be
acconplished as specified in section 3.9 and all applicable subsections of
FAA-G-2100, except that the requirenents of subsections 3.9.1 are not
applicable where it is inpractical, such as with automatic parts insertion
devices. Line drawings in the equipnent's instruction book shall be used to
convey the reference designations and positions of parts on CCA's and simlar
assenblies. Each CCA's and any other plug-in assenbly shall include
identification markings which identify the basic circuit function and
reference designation of the unit of which it is a part

3.6.27.8 Mositure pockets.— The equi pment shall be constructed in accordance
wi th paragraph 3.3.3.5 of FAA-G-2100. Conponents shall not be mounted in the
| ower 4 inches (10 cm) of any cabinet.

3.6.27.9 Ot her requirements.— The ot her requirenents of FAA-G-2100,
paragraphs 3.4 through 3.11, which are not specifically called out elsewhere
herein, shall apply.

3.6.28 Mai ntenance and test equipment.— The SSR/DMTI shal | be designed and
constructed to mininmze the need for additional specialized and standard

of f-the-shel f equipment, tools, and fixtures for mamintenance and adj ustnment
of all elenents

SSR/DMTI nmi ntenance test equipnent (standard and specialized) will normally
be available only at a central maintenance facility, to be transported as
needed to any specific site. Essential off-the-shelf itenms of test equipnent
nust be designed for this type of service. The time required to attach and
set up this test equipnent at the SSR/DMTI shall be considered a part of the
"mean tinme to repair" as specified in this document

The contractor shall furnish to the Government a |ist of recomended

mai nt enance equi pment (standard and specialized) and related accessories
necessary for the perfornmance of the follow ng type SSR/DMTI mai nt enance
functions:
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3.6.28.2.1 Special test prograns and hardware.- Special test prograns and
har dware shall be provided in accordance with the foll owi ng subparagraphs for
fault diagnosis and verification of the correct operation of the Grcuit Card
Assenbl i es (CCA) and other testable assenblies of the SSR/DMTI nodification
equi pment.  These CCA's and other testable assenblies shall be able to be
tested using the Autek Mbdel 5810A Automatic Test System  The progranms for
the automatic test procedures for the CCA's and other testable assenblies
shal | be devel oped and delivered in accordance with paragraph 3.6.28.2.1.1
herein and shall neet the performance requirenents bel ow.

3.6.28.2.1.1 Special test programs.- The test programs and routines
necessary to fully test the SSR/DMTI CCA's and ot her testable assenblies
usi ng the Autek 58L0A Automatic Test Systemas required in paragraph
3.6.28.2.1 shal| be provided. The programs shall be delivered on floppy
discs that are fully operable and conpatible with the 58104 and 5800
automatic test systens. The test routines for nore than one tested assenbly
shal|l be contained on one such disc provided, however, that each such routine
is conplete on that disc. \ere appropriate, the contractor may elect to
devel op and use for testing the SSR/DMTI assenblies, a nodified enhanced
version of the 5810A Systemresident software contained on each program
disc. In this event, however, the identical nodified software shall be
provi ded on each SSR/DMTI programdisc. In no instance shall any change in
the software require software or hardware or other nodification of the Autek
5810A Systemitself. In order to permt the FAA to enhance the effectivenss
and maintain the currency of the test routines as the CCA's and ot her
testabl e assenblies are nodified over the life of the SSR/DMTI equi pnent the
stored programs (including the changed system software, if applicable) shal
be able to be altered on a snall or large scale, or even totally rewitten
using the Autek 5800 Automatic Test System progranmi ng capabilities.

3.6.28.2.1.2 Test programs.— Using the test points provided on the CCA's,
and other plug-in assenblies, the test set shall be able to test (i.e.

verify good or bad) and troubleshoot (i.e., fault isolate) the digital and
analog circuitry on the assenblies. This process shall be automatic insofar
as is practical. The test conprehensiveness shall be at |east 90 percent for
CCA's inpl enmented using SSI and MSI integrated circuits. For CCA's that
enpl oy LSI devices as well as MSI and SSI devices, the test conprehensiveness
shall be at |east 85 percent.

Test conprehensiveness shal |l nean the #bility to detect a stuck at high (SAL)
or stuck at |ow (8A0) condition on any individual I.C. pin within the CCA and
then isolate that fault. In addition, all LSI chips on these assenblies,
shall be functionally exercised in so far as is practical

Using the autonatic test and appropriate hand-held probes or manual test

equi pnent, it shall be possible to isolate a single failure to a single
active device or a small group of active devices (integrated circuits,
transistors, diodes, etc.) depending on the construction techniques used in a
given test assembly. For assenblies constructed with all active conponents
mounted in sockets, the average nunber of active devices in these smal

i sol ation groups shall be six or fewer per tested assembly. Specific and
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written FAA approval is required of each assenbly test diagnosis procedure in
whi ch the average nunber of active devices in the isolation groups of a
tested unit exceeds six or where the test conprehensiveness is less than the
allowable limt. Simlar approval is required in the event the nunber of
active devices in any one isolation group exceeds 12. Conponent removal in
the course of troubleshooting is permtted. For assenblies constructed with
one or nore soldered-in active conponents, jsolation of a fault in one of
these sol dered-in conponents shall be to that single active device

3.6.28.2.1.3 Test hardware.- The Interface Adapter Units (IAU) required to
connect the SSR/DMTI assenblies to the Autek Tester shall conformto one of
the following three categories:

(a) Autek IAU's (P/ N 3829 or 4376)
(b) Modified IAU design with Autek P.C. board
(c) Modified IAU design

For the nodified IAU categories (B and C), the IAU design nust be made form
fit and function equivalent to the Autek IAU. Wiere a non-Autek P.C. board
is used inthe IAU design, MIL-STD-275 shall apply except that an Autek cl ass
05 custom zed board may be utilized at the contractor's option. The TAU
frames shall be designed to include a durable structure, protective iridite
finish, rounded edges and pernmanent markings identifying both the IAU and the
CCA's that it tests.

The IAU's shall also neet the follow ng design and construction requirenents

(a) Plug-in sockets and wire-wap connections will be used to the
maxi mum extent practical
(b) Sol dered-in devices shall be kept to a mni mum

(c) Harness and conponent identification (reference designations) shal
be physically made on the hardware in a permanent manner.

Special attention shall be given during IAU design to human engineering
factors so that the IAU setup and test operation are as sinple as practical
Each IAU may adapt nore than one assembly to the test set. The nunmber of
different IAU's shall be kept to the minimum necessary to do the job without
maki ng IAU set-up overly conplex. It shall be possible for each IAU to be
changed from one tested assenbly's set-up to any other set-up for an assenbly
tested with that IAU in less than 3 ninutes by a technician who is noderately
famliar with the testing of these assenblies.

All TAU adjustrment and adaptation controls shall be inplemented using

di pswi tches, toggle switches and rotary controls. In the event the
complexity of any IAU is such that it is conprised of nore than 40 active
devices, it shall be able to be tested as if it were a tested SSR/DMTI
assenbly.  Each IAU shall have at |east 10 percent of its useable connector
pins, cable wires and conponent mounting area |left spare and available for
future use by the Covernnent
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Al power supplies and the interconnecting cables required to connect them
and the tested assenblies to the IAU's and/or the Autek Tester shall be
provi ded. The power supplies, which may be conmercial off-the-shelf
supplies, shall be housed in a single assenbly for desk top nounting. The
assenbly and its constituent supplies, cables, connectors, jack, etc., shal
be marked to identify these items. It shall carry a nameplate sinmlar to

t hose on the SSR/DMTI equi prent, be constructed of steel or alumnum and
finished as required above for the IAU's. Adequate cooling of the supplies
shall be provided. The assenbly shall include a circuit breaker and al
necessary cabl es.

A single cabinet for TAU and power supply storage shall be provided for each
set of IAU's and power supplies. The cabinet will neet best comercia
practi ces.

3.6.28.2,2 Plug-in assenbly extenders.— The contractor shall provide
appropriate extender devices (a mninmumof three of each type per site) that
permt plug-in assenblies which are normally inaccessible, to be extended
such that all parts and wiring are accessible to mintenance personnel) and
test equipnent. The extender shall be polarized to prevent incorrect
insertion, but shall not be keyed in a manner which would preclude using
extenders on all assenblies with the sane connector type. Plug-in assenblies
with voltages in excess of 150 volts or connector currents in excess of 5
anperes shall not require extension

The contractor shall prepare a supplenment to the SSR/DMTI manuscript plan for
t he Hardware Suppl ement Manual (3.6.33.2.4.1), the SSR/DMTI Suppl enent for
Autek 5810A Qperation and Mintenance Manual (3.6.33.2.4.2), and the Speci al
Test Program Software Manual (3.6.33.2.5.1). This manuscript plan suppl enent
shal | be prepared using charts, graphs, and narratives to describe the
contractor's plan for developing and delivering the required docunentation
for the, special test progranms and hardware. Typical drawi ngs and test of the
proposed manuals shall be included in the plan. The plan shall include a
schedul e for manuscript preparation, review, and validation. The events and
submi ssion dates the contractor proposes for assuring that printed
instruction books will be available for delivery with the equipnent in
accordance with the contract schedule shall be depicted. The schedul e shal
indicate preparation tine, in-process review tinme, validation time, and fina
review tinme

3.6.28.2.3 Special tools and ancillary items.— The contractor shall provide
all of the special tools and ancillary itens needed to support the
instal | ation, maintenance, and adjustnent of the SSR/DMTI.

3.6.28.2.4 Other equi pnent.- The contractor shall provide all other
components identified as specialized test equipnent elsewhere in this
speci fication.

3.6.29 Spare parts.— As established in the contract schedule, the contractor
shal | provide spare parts in accordance with the follow ng subparagraphs. A
provi sioning conference may result in nodification to the requirenents

her ei n,
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3.6.29.1 Spare parts.- The contractor shall supply as site spares a quantity
of each circuit card assenbly (whether wired-in or plugged-in), each plug-in
assenbly (such as power regulator, analog-to-digital converter, stalo
assenbly, or simlar unit) and each PROM or other device which stores a
conputer program or other data used in the SSR/DMTI. The spare ROM s,

PROM s, and sinilar devices shall be programmed and capable of inmmediate
operation in the SSR/DMTI equi pment.  For |ogistic support purposes, al

PROM s and simlar devices containing different internal data sets (prograns)
shall be treated as separate and individual parts even if they are identified
by the same vendor part nunber (e.g., 2708). Standard or common parts and
assenblies including cathode ray tubes, LED display panels, keyboards and the
like, are specifically excluded fromthe site spare package. Included in the
site spares package shall be quantities of all replaceable parts and
assenbl i es which are unique to the SSR/DMTI. These itens shall be
"parts-peculiar" as defined in paragraph 3.1.5 of FAA-G-1375 except that
cable assenblies, wiring, neters, hardware, card bins, gears, and simlar
itens are added to the list of the parts which are excluded in the definition

The quantity of spares provided for each PROMs, CCA's, and plug-in assenbly
shall be 5 percent of the total quantity of that itemused in the equi pnent
delivered to a given site. Wien the calculation results in a mxed nunber,
the quantity provided shall be the next larger integer; in no case, however
shall less than two, nor more than eight of any item be delivered as spares
to any one site. A quantity of one each peculiar replaceable part or
assenbly shall be included in the site spares.

Where the system design requires the replacenment of any part, subassenbly, or
assenbly not included in the above categories in order to neet the

mai ntai nabi | ity requirenments herein (3.6.30), such itens shall be considered
to be peculiar parts for provisioning purposes. One each of such parts shal

be included in the site spares package

These spares shall be delivered as required by the contract schedul e

3.6.29.2 Depot spares.— The contractor shall provide quantities of peculiar
parts as depot-level spares as established in the contract schedule. The
quantities provided shall be as required by paragraphs 3.3, 3.3.1, and 3.3.2
of FAA-G-1375. Unique, replaceable itens and all other itens considered to
be peculiar parts in 3.6.29.1 herein shall be provided in quantities required
by FAA-G-1375.

3.6.30 Reliability and maintainability.~ The installed nodification kit
shal | not degrade the operational availability of the ARSR-1, -2 series of
radar systems or the FPS-20 famly series of radar systems as utilized by the
FAA.  The present FAA user operational availability of VI ARSR is

99.35 percent. The operational SSR/DMTI, Type |, Il, and Ill, nodification
kit shall neet or exceed the following reliability and maintainability
requirenments:

(a) WMTBF 3,000 hours
(b) MTTR 0.5 enpl oyee- hours
(c) WMBRT Mean time 4 hours, maxinmumtine 8 hours
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(e) Relevant failure = any failure that does not fall into one of the
categories listed under (d) above shall be recorded as a rel evant
failure. specifically included are failures due to parts defects
degradation due to out-of-tolerance conditions, transients and
unknowns.

3.6.30.2 Mai nt enance approach.— Ease and speed of repairs is required so
that maxi numavailability of the SSR/DMTI can be achieved. |mediate

i ndication of the need for maintenance is essential to provide the optinum
performance fromthe SSR/DMTI equi pnent.

Accordingly, the SSR/DMTI equi pment shall be designed so that the off-Iline
channel can be conpletely maintained with no interruptions to the correct
processing of the radar signals by the on-line equipnent, within the linits
established by the availability requirement. The maxinum effort allowed for
preventive mai ntenance for the operational SSR/DMTI equi prent shall not
exceed 2.0 enpl oyee hours per nonth. This time shall include preparation and
active working time but shall not include bench repair tine.

Al electronic and nmechanical parts and equi pment shall be designed and
fabricated to nmininmze the time, skill, and experience necessary to repair

and maintain them The corrective maintenance approach shall, to the maxi num
extent possible, be to localize the failures through the use of built-in-test
mai nt enance features, and to renove and replace the failed el enent, CCA, or
plug-in assembly using the site spares stocks. The actual repair of the
failed unit shall be acconplished in a designated bench repair area using the
appropriate maintenance equi prent (3.6.28).

3.6.31 Reliability program.— The contractor's reliability program shal
insure that the reliability requirements of 3.6.30 are net or rxceeded. |t
shall be conducted in accordance with the requirements in the follow ng
subpr ogr ans.

3.6.31.1 Reliability program plan.- The contractor shall prepare a
reliability plan which fully describes its plan to conduct a reliability
program whi ch meets the requirenents herein. The plan shall contain the
information required in Tasks 101, 102, 103, 104, 201, 202, 203, 204, 207,
and 209 of MIL-STD-785.

3.6.31.2 Reliability program management.~ The contractor's reliability
managenment organi zation and control shall be in accordance with Task 101:

(a) Organization - The head of the reliability nmanagement organization
shall have the necessary authority, resources, and access to higher
managenment to enable himor her to inplenent and enforce the action
required to neet the requirements specified herein
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(b) Subcontractor and supplier control - To the extent necessary to
satify the requirements herein, all subcontractors and suppliers
shall be bound by the prime contractor to these same reliability
program requirements. Al proposed deviations shall be presented
to, and approved by, the FAA program office before such products or
processes are incorporated into production equipnent. Formal
design reviews shall be conducted by the prime contractor with
subcontractors and suppliers. Provisions shall be nade for
participation by FAA personnel as required in the contract schedul e

3.6.31.3 Reliability program tasks.- The contractor's reliability program
shall, as a mninum include the tasks specified in the follow ng
subpar agr aphs.

3.6.31.3.1 Design techniques.- Using the techniques of task 207 of
MIL~-STD-785, t he SSR/DMTI equi pnent shall be designed such that each part and
conponent is operated well within its design ratings. The parts shall not be
subjected to conditions during operation, transit, or storage which exceed
the values obtained when the device's maxi mum ratings have been reduced
(derated) as required by this subprogramor 3.6.27.9, whichever is nore
restrictive. No part shall operate at nmore than 50 percent of its

vol tage-tenperature and power dissipation-tenperature stress ratings. The
operating tenperature for tenperature-constrained parts shall be at |east
10°C bel ow the device's nmaxi mum operating tenperature. The operating
tenmperatures used for these ratings shall be +50°C plus the appropriate
internal tenperature rise when the devices are operated in the equipment with
its doors closed, or +30°C plus the internal tenperature rise with the

doors open and parts extended for accessibility, whichever is greater

Parts shall be selected as specified in 3.6.27 herein, using Task 207 of
MIL-STD-785 as a gui de in obtaining parts which neet the applicable
reliability requirenents herein.

3.6.31.3.2 Thernal design analysis.- The contractor shall analyze the
thermal design of SSR/DMTI equi pnents. The analyses shall provide the
necessary means to assure that the design and all parts, conponents, and
materials nmeet the requirements of 3.5.2 and subparagraphs 3.6.27.5.4, and
3.6.31.3.1 herein

An anal ysis of each power supply shall be acconplished. They shall consider
all electronic parts and current carrying hardware (lugs, bolts cables

etc.), including insulating and other materials used with or within one inch
(2.54 cm) of these conmponents. Each circuit card assembly and plug-in modul e
shal | be diagnosed to determine typical power dissapation per assenbly and
maj or current carriers and dissipators on the assembly. For digital logic
cards, and similar assenblies, estimated power dissipation per board shall be
provi ded.
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modes of failure for each replaceable element shall be injected into the
analysis to ascertain critical areas based on the functions perforned and the
expected failure rates. The results of the analysis shall be used by the
contractor to evaluate the reliability nodel, detect cirtical areas and, if
necessary, deternine appropriate design changes. Items which are citical to
the reliable operation of SSR/DMTI shall be identified and handl ed as
required by Task 204 of MIL-STD-785. Particular attention shall be paid to
redundant applications to ensure that the redundancy is not invalidated by
obscure circuit effects or sneak paths. The contractor's reliability
engineers shall work with the hardware and software design engineers on a
continuing basis to acconplish at least the followi ng

(a) Identification of system subsystem and conponent failure nodes
(b) Identification of probable causes of failure.

(c) Identification of the effects of failures on the system operation
and functions.

(e) Determnation of failure nodes rates.

(£) Recommendation of appropriate corrective features such as redundant
el enents, failsafe or failsoft designs, and selection of nore
reliable parts.

(g) Assistance in the formulation of test criteria to be used, in |light
of the identified critical failure nodes.

The results of the analysis shall be provided as specified in (3.6.33.2.1.2).

3.6.31.3.7 Effects of storage and handling.- The effects on reliability of
storage (including shelf life) packaging, transportation, handling, and

mai nt enance actions shall be assessed and incorporated into the reliability
programin accordance with Task 209 of MIL-STD-785.

3.6.31.3.8 Design reviews.— The contractor shall be prepared to explain and
fully discuss its reliability programat SSR/DMTI design reviews as
established by the contract schedule. The reliability portion of the design
reviews shall include, as a mininum information of the type required by
Task 203 of MIL-STD-785.

3.6.31.3.9 Failure reporting, analysis, and correction.- The contractor

shal | establish a closed-1oop procedure for the reporting and correction of
failures in SSR/DMTI both in factory and at the site. The reporting shall be
acconpl i shed in accordance with Task 104 of MIL-STD-785, except where
deviations are fully justified in the reliability program plan, and approved
by the Governnent before the beginning of equipnent production. As a

mninum all failures occurring after the tine that the individual
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equi pment's design is frozen and before the final acceptance of each SSR/DMTI
modi fication kit shall be reported and corrected. The contractor shal
statistically analyze each reported failure and ascertain its cause or

causes. Each analysis shall also include the identification of any
reliability trends. Failure data reports to the conponent |evel that include
the results of individual and trend analyses shall be nmaintained in a
centralized file to which the Government has unlimted access. Summaries of
failures shall be prepared and shall include the identification of each
failure, the results of each failure analysis, the equipnent failure, the
results of each failure analysis, the equipnment failure nmode and synptons,

the cause of the failure and any corrective action taken, planned or
recormended. The status of the corrective action and a statenment as to the
failure's relevance to any test (maintainability, reliability or simlar
tests), as well as a description of any discernible trends or patterns shal
also 'be included. The failure summaries shall be included in the final test
reports (3.6.33.2.1.2).

The prine contractor shall establish a similar procedure for reporting of al
failures in all deliverable subcontractor items which equal or exceed the
complexity of a typical plug-in assenbly. This reporting procedure shal
comence with the first application of power to the unit. Al failure
reports of subcontractor itens shall be traceable to the SSR/DMTI equi pnent
in which the itemis to be used

3.6.31.3.10 Reliability status.~- The contractor shall prepare and submt
reliability status reports in accordance wi th Task 103 of MIL-STD-785 and
(3.6.33.2.1.2) herein.

3.6.31.4 Maintainability program.-— The contractor's maintainability program

shall insure that the nmaintainability and, in conjunction with the
reliability program the availability requirements of 3.6.30 are nmet or
exceeded. It shall be conducted in accordance with the requirenents of the

fol |l ow ng subprographs.

3.6.31.4.1 Maintainability program plan.- The contractor shall prepare a
mai ntainability program plan which fully describes its plans to conduct a
mai ntainability program which neets the requirenents herein. The plan shal
conformto the requirements of paragraph 5.1 of MIL-STD-470 except where
limted herein. The plan shall also address the follow ng topics:

(a) Cost tradeoffs and reliability considerations involved in the
application of both corrective and preventive naintenance

(b) Nurmber and skill |evels of personnel required to maintain the
SSR/DMTI.

(¢) Level of diagnostic support.

(d) CCA problem analysis and field repair techniques.
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3.6.31.4.3.4 Maintainability design tradeoffs.- During the design and
devel opment of the SSR/DMTI, the contractor shall include maintability
considerations in all designs tradeoffs in accordance w th paragraph 5.5 of
MIL-STD 470. In addition, the following tradeoffs shall be included

(a) Self-test effectiveness versus acquisition costs.
(b) Self-test effectiveness versus |ogistic support costs.

(¢) I'mplementation of plug-in and repl aceabl e assenblies versus
i mprovenent in MTTR.

(d) Repairing versus discarding of CCAs and other plug-in assenblies.

(e) System design to facilitate troubl eshooting by signature analysis
techni ques versus traditional design and naintenance techniques

The results and detailed conmputations of the tradeoff studies shall be
provi ded as specified in (3.6.33.2.1.5).

3.6.31.4.3.5 Maintainability predictions.—~ The contractor shall make

mai ntainability predictions and establish the appropriate preventative

mai nt enance requirenents in accordance w th paragraph 5.6 of MIL-STD-470.
Prelimnary predictions of nean corrective and preventive mintenance tines
shal | be provided as specified in (3.6.33.2.1.5). The predictions shall be
updated and refined during the design and devel opment stages. An early

design prediction shall be prepared in accordance with Procedure Il of
MIL-HDBK-472 and a final design prediction shall be prepared in accordance
with Procedure II, Part B of the same handbook. The procedures

acconpl i shment tines, and schedules of each of the recommended or established
preventive maintenance tasks shall be included in the early and final design
predictions. The early and final design predictions shall be provided as
specified in(3.6.33.2.1.5).

3.6.31.4.3.6 Design reviews.- The contractor shall be prepared to explain
and fully discuss its naintainability program at the SSR/DMTI design reviews
at established by the contract schedule. The maintainability portion of the
design reviews shall include, at a mininmum information of the type required
by paragraph 5.9 of MIL-STD-470, and the following:

(a) Current maintainability estimtes and achievements as derived from
predictions or tests.

(b) Status and description of the Mintainability Program Pl an
(¢) Results of the design tradeoffs studies.

(d) Effects of engineering and managenment decisions and changes upon
mai ntainability achievenents, trends, and potentials
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(e) General apperance of installation, (includes workmanship, |ocation
of all installed kit material, accessibility and markings on
equi pnent).

(f) Ease of installation, including total downtine.

(g) Successful conpletion of tests.

(h) Verification of adjustment procedures and test points in accordance
with instruction book

(i) Quality control

3.6.32.2 Air traffic control (ATC) operating constraints.- Wen the
Installation and testing of equipnent 1s perfornmed In an operating
environment, ATC activities and services shall have a priority over al
contract activities. There shall be no conmpronmise in the safe and tinely
control of aircraft during these phases. The design of installation and
testing procedures shall be based on the continued use of existing operating
channel of the VT ARSR. Installation services shall be performed in such a
manner that disruptions to operating ATC facilities shall be mninized
Contractor actions that will interfere with or in any way have an inpact on
ATC activities and services shall be coordinated with and approved by the
Contracting Oficer or his designated representative in advance. The
installation plan which shall be furnished by the contractor, shall detail a
proposed procedure for minimal interruption of radar service while the
contractor is installing, testing, and integrating the SSR/DMTI equi prent.
The installation plan shall assune that any work requiring shutdown of the
operating VT ARSR radar service shall be acconplished during the hours of
10:00 p.m until 6:00 a.m, based on specific and prior Government approval

3.6.32.3 Equi pment and services to be provided by the contractor.- The
contractor shall provide the services and materials necessary to install
align, test, and integrate the SSR/DMTI as required by this specification.
These activities shall occur at those sites and at the times specified by the
contract. The work to be performed shall include installation and checkout
of existing CGovernment furnished equipnent as part of the overall contractor
system installation, integration and checkout efforts. The work shall also

i ncl ude equi pnent, unit and subsystem interconnections, testing and
dermonstration of the ability of the integrated systemto neet specified
system performance requirenents. The work shall be planned so as to assure
efficient integration with existing radars and ATC facilities. Onsite work
shal | be schedul ed and conducted so as to inpose negligible inmpact to ongoing
operational activities. In addition, the contractor shall provide al
necessary services and naterial to prepare, reproduce, and provide reports
conput er prograns, and docunmentation as necessary to successfully conplete
the installation and integration effort. Any feature or item necessary for
performng this task in accordance with the requirements of the contract

shall be incorporated even though that item or feature nay not be
specifically described herein
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3.6.32.3.1 Integration into the NAS.- Wen required by the contract

schedule, the contractor shall be responsible for the integration of the

oper ati onal SSR/DMTI equi pnent into the National Airspace System (NAS) as
specified herein. The contractor shall supply all services and materials to
verify proper operationa of the SSR/DMTI equi pment. The contractor shal
align and adjust the SSR/DMTI for its optimum perfornmance according to the
equi prent and operating parameters and requirements of each operationa
facility. Conputer diagnosis of SSR/DMTI data will be provided as
appropriate by the using ARTCC. The contractor shall participate in meetings
and conferences and provide technical data fully describing the SSR/DMTI's
performance and design conpatibility with the associated equipment as my be
directed by the Contracting Oficer. The contractor shall prepare SSR/DMTI
integration test procedures (3.6.33.1.10) which fully describes the

adj ustments and procedures required for integration of SSR/DMTI into the NAS,

3.6.33 Documentation.- The contractor shall provide all necessary services
and materials to develop and deliver such docunentation as is specified
herein, in the forms and quantities and at the times that are required by the
contract schedule. Al docunentation specified herein shall be periodically
updated during the entire life of the contract to reflect the latest design
plans, test results and simlar data. 1In the event that the docunentation
requiring change has been formally subnmitted to and accepted by the
Contracting Officer, the appropriate revision shall be provided in the sane
quality and quantity as the earlier submi ssion. The revision shall be in the
form of replacement or change pages or, if more than 50 percent of the
docunent requires reprinting to provide the change pages, the total docunent
shall be reprinted and submtted with the appropriate revision notation and
the dates of both the original and the revised subm ssion. Each changed page
shall be clearly identified with its change date, and shall bear nmargin or
other markings clearly identifying the changed nateri al

Al docunentation produced, updated or delivered by the contractor shal
conspi cuously show the contractor and contract nunber. The identification
shall be on the front page of each bound docunent on each page of |oose-|eaf
and singl e-sheet docunents as as draw ngs.

Al reproducibles furnished shall be of such quality as to pernit at |east
two generations of |egible copies to be nade by the i ntended reproduction
process. The copies shall be legible in every character in every part of the
page. Reproducible of the sepia type shall have a mni mum background or
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3.6.33.1 System documentation.~ The follow ng subparagraphs specify the
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with paragraphs 4.6 and 4.7 of FAA-G-2100 shall al so be provided.
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3.6.33.1.1 Not used.~-

306033.1.1-1 '\bt used-—

306033-1.1-2 '\bt usedo_

3.6.33.1.2 System design data.— System design data shall be submtted for
Government review in accordance with the contract schedul e. The subni ssion
shall be organized to reflect the contractor's approach to the total system
design and shall be organized in a |logical sequence to reflect the hardware
and software design approach. Al pages within sections shall be
sequentially nunbered. The subnission of design data shall not be used to
produce nodifications or alternatives to details of the specification or a
change in the scope of the contract. The design data shall included al

el ements of the equipnent to be supplied by the contractor under the terms of
the contract, as detailed by this specification and any addenda hereto
together with all interfaces with other equiprment. A summary of equipnent
operational characteristics shall be included. Acceptance of the design data
does not relieve the contractor of any responsibility to nmeet the requirenent
in this specification. Bather, it requires the design data to reflect the
intended and actual design of the equipnent

3.6.33.1.2.1 System description.— The design data shall include a
description of the overall system and each hardware and software nodul e
detailing their interaction and operational capabilities necessary to neet
all functional requirenents.

3.6.33.1.2.2 Block diagrams.- A conmplete set of equi pment bl ock diagranms
shall be provided by the contractor. The block diagrams shall show the
general operational, electrical, and physical relationships of the eqipment
el enent s.

3.6.33.1.2.3 Information logic flow diagrams.— The contractor shall provide
conplete information logic flow diagrans. These diagrams shall show the
detailed |ogical, operationand functional relationships of the equipnent
el ements.  Symbology used in these diagrams shall be fully explained in the
basi ¢ docunent. The functions of the self-test features shall also be
described. As an alternative, software coding and nmodul es may be described
in pseudo-code or a program | anguage conpatible with the |anguage used

3.6.33.1.2.4 | nput-output details.— The contractor shall provide data which
consol idates all equipment interfaces and input-output characteristics. This

shall include: radar transmission characteristics, external interface signa
characteristics and limts, timng diagrams, and power requirements. This
data shall include all major intra-system, as well as external interfaces

Al human-machi ne interfaces, such as front panel control layouts, and al
simlar functions, shall be provided
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(b) Design qualification tests

(1) General characteristics tests

(2) Environmental tests

(3) Reliability test and denmpnstration

(4) Maintainability tests

(c) Type tests

(1) Performance tests - The performance tests shall denonstrate
that the equiprment fully satisfies the detailed perfornance
requirenents specified herein.

(2) Production reliability verification tests ~ The production
reliability verification tests shall be conducted in
accordance with the reliability tests plan's requirenents for
verification of the reliability of production equi pnent

(3) Tenperature and hunidity tests = The equi pment shall be tested
to insure its operation overthe tenperature and hum dity
service conditions (3.5.2.1)

(d) Production tests - The production or factory acceptance tests shal
be simlar to the performance type test, but shall be conducted at
a higher (e.g., nodule and system) level. It shall verify that the
maj or requirenents of the performance type test are being
consistently net.

(e) Onsite tests and integration tests — The onsite of "final sell-off"
tests shall be simlar to the production tests except that the
reliability tests shall not be repeated. In addition, the
integration test shall denonstrate the correct operation of the
SSR/DMTI with its associated radar and associ ated ARTCC's.

The Governnent will review and approve the qualification and acceptance test
plan as established in the contract schedule. Once approved, the plan shal
be used by the contractor as the basis for devel oping the detailed equi prent
and conputer programtest procedures and data sheets (3.6.33.1.4)

3.6.33.1.3.1 Reliability test plan.~ An integrated reliability test
denonstration plan shall be prepared in accordance with paragarphs 5.3.1 and
5.3.3 of MIL-STD-785 and the requirements of the reliability programplan as
provided by (3.6.31.1) herein. The plan shall provide specific and detailed
test objectives and a thorough discussion of the techniques and nethods which
are to be used to meet these objectives and the testing requirenents of
(4.3.3.3) herein.
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3.6.33.1.3.2 Maintainability test plan.— The contractor shall prepare a

mai ntainability denonstration test plan in accordance with paragraph 5.11 of
MIL-STD—~470, paragraph 4.2 of MIL-STD-471, and the requirenents herein. The
plan shall provide specific test objectives and a thorough discussion of the
metods t0 be used to nmeet these objectives and the testing requirenments of
(4.3.3.4) herein.

3.6.33.1.4 Equi pnent and conputer test procedures.- The contractor shal
prepare conprehensive test procedures which include all details necessary to
assure that the test procedures and testing thereto will satisfactorily
dermonstrate equi pment and system conpliance with all functional
environnmental, electrical, nechanical, reliability, mantainability, and
performance requirenents as contained in this specification. Each test of
the test procedure shall reference the specific requirements of this
specification and the appropriate test plan which are to be verified by the
tests described. The test criteria, denpnstration test procedures, test

met hods, data collection procedures and reporting requirements for the
reliability and naintainability tests shall be in accordance with their
respective program plans. The test procedures and data sheets shall conply
with the requirenments of paragraph 2.2 and associ at ed subparagraphs of
FAA-STD-013.

Once approved by the Government, these procedures shall be utilized to
conduct all testing required in 4.1 herein, except for the integration tests
whi ch have a separate test procedures document (3.6.33.1.10).

3.6.33.1.5 Final test reports.— Upon conpletion of each test defined by the
approved test plans and procedures, the test results shall be recorded and
subnmitted to the FAA. The test report shall contain a conplete description
of the test results. The test report shall contain the data required by the
applicable test plan as well as the follow ng infornation:

(a) Copies of the test data sheets.

(b) A description of the performance of each equi pment under test and
whether it neets the systemlinmts

(¢) Functions that were tested.
(d) Information as to whether the results of the test are in agreenent
with the required maintainability and reliability of the unit or

system

(e) A record of any engineering chages found necessary to correct
design defi ciencies.

(£) Copies of all discrepancies noted during the test along with the
di spositions accepted and approved by the Covernnent
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(g) Copy of all deviations fromthe approved test procedures required
during the testing, with reason for deviation attached

(h) Copies of all failure reports on conponents in the equi pment under
test.

3.6.33.1.6 Site preparation reports.— The contractor shall subnit a site
preparation report, where required by the contract schedule, for each site
receiving a SSR/DMTI nodification kit. \ere the requirenents of the
installation are identical, a single report nay apply to multiple sites. The
site preparation report will be used by the Government to prepare the site
for installation of the contractor's equipment and to perform necessary
services not required of the contractor. Therefore, all requirenents to
prepare the site for installation of the equipnment shall be included. The
report shall include but not be limted to the follow ng:

(a) Typical floor plan layouts of SSR/DMTI cabinet(s) and equi pment

(b) List of the SSR/DMII equi pnment and tools to be delivered to site by
the contractor.

(c) Tabulation of the nechanical and electrical characteristics of each
pi ece of equipnent. Included shall be the definition of power
requirenents, circuit breaker panels, heat load in BTU per hour
starting surge current data, circuit breaker requirements, and
power factors. The overall dinmensions and weights (crated and
uncrated) and any other information needed for the Governnent to
prepare for the equipnent installation shall be provided

(d) Definition of cable and connector requirenents for the conplete
installation, including typical cable access points and routing

(e) Definition of any office equipment and space required by the
contractor during the installation and checkout period

(£) ldentification of requirements for Governnent services and test
equi prent, if any.

(g) List of tenporary test equipment, if any, which will be supplied by
the contractor.

(h) A tabulation of typical or estimted work schedul es, requirenents,
and plans.

(i) List of cabinets and nodul es to be renoved
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3.6.33.1.12 Not Used.

3.6.33.2 Hardwar e documentation.— The follow ng subparagraphs specify the
docunment ation requirenents for the SSR/DMTI har dwar e.

3.6.33.2.1 Reliability and naintainability docunentation.- The contractor
shal | docunment and provide the results of its reliability and maintainability
prograns as specified herein

3.6.33.2.1.1 Reliability program plan.— The contractor shall prepare a
reliability program plan as specified in (3.6.31.1). A prelimnary plan
shall be submitted with the bidder's proposal as required by the
solicitation. Upon approval by the CGovernnent, the prelimnary plan shal
becone the basis for a final program plan which shall be submitted as
established in the contract schedul e.

3.6.33.2.1.2 Reliability status report.— The contractor shall prepare
reliability status reports as specified in (3.6.31.3.10). As they becone
available, the results of the following reliability programtasks 'shall be
fully presented in the status reports:

(a) Thermal design analysis (3.6.31.3.2)

(b) Reliability requirements allocation (3.6.31.3.3)

(¢) Reliability predictions (3.6.31.3.4)

(d) Total |ogistic predicitions (3.6.31.3.5)

(e) Failure nodes, effects, and criticalness analysis (3.6.31.3.6)
(£) Failure summaries (e.6.31.3.9)

3.6.33.2.1.3 Maintainability programplan.— The contractor shall prepare a
mai ntai nabi l ity program plan as specified in (3.6.31.4.1). A preliminary

pl an which includes-the prelimnary maintenance predictions required by
(3.6.31.4.3.5) shall be submtted with the bidder's proposal as required by
the solicitation. Upon approval by the Governnent, the prelininary plan
shal | becone the basis for a final program plan which shall be submtted as
established in the contract schedul e.

3.6.33.2.1.4 Maintainability concept plan.— The contractor shall submt the
mai nt enance concept plan (3.6.31.4.3.2) to the Governnent for approval as
established n the contract schedule. The approved plan shall be incorporated
into the remainder of the maintainability program as established by the
approved maintainability program plan
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3.6.33.2.1.5 Maintainability status report.-— The contractor shall prepare
mai ntainabi lity status reports as specified in (3.6.31.4.3.8). As they
become available, the results of the following maintainability program tasks
shall be fully presented in the status reports:

(a) Maintainability design tradeoffs (3.6.31.4.3.4)
(b) Maintainability predictions (3.6.31.4.3.5)

3.6.33.2.2 Equi pnent_instruction books.— The contractor shall prepare a
manuscript plan and the draft and final, reproducible manuscripts for the
SSR/DMTI equi pment instruction books as established in the contract

schedule.  The manuscript plan and its schedule shall be prepared in
accordance with paragaph 1-3.3 and its subparagraph of FAA-D-2494/1, except
that a mnimum of 3 nonths shall be allowed for Governnent printing of
instruction books. The plan shall include sanple draw ngs and text of the
type proposed foruse in the software documentati on and equi pnent instruction
books. The contractor's procedures are validation plan required by

paragr aphs 1-4.2.3 and 1-4.2.7.2 of FAA-D-2494/1 respectively, shall be
included in the manuscript plan. Upon approval by the Governnent, the plan
shal |, subject to and in conjunction with this specificaion and contract, be
binding on the contractor. The contractor shall prepare a supplenent to the
SSR/DMTI manuscript plan for the Hardware Suppl ement Manual (3.6.33.2.4.1),
t he SSR/DMTI Suppl enent for Autek 5810A Qperation and Mai ntenance Manua
(3.6.33.2.4.2), and the Special Test Program Software Manual (3.6.33.2.5.1).
This manuscript plan supplenent shall be prepared using charts, graphs and
narratives to describe the contractor's plan for devel oping and delivering
the required docurmentation for the special test prograns and hardware

Typical drawings and text of the proposed manuals shall be included in the
plan. The plan shall include a schedule for manuscript preparation, review
and validation. The events and submission dates the contractor proposes for
assuring that printed instruction books will be available for delivery with
the equipment in accordance with the contract schedule shall be depicted

The schedule shall indicate preparation time, in-process review tineg,
validation tinme, and final review tine

The SSR/DMTI instruction book shall include sufficient |evel of detail on the
hardware to provide a thorough understandi ng of all SSR/DMTI functions. Its
organi zation, content and |level of detail shall be such that the equipnent
internal problens and problens concerning the iterfaces with external systens
and devices are able to be diagnosed and renedi ed by maintenance personnel
who were trained using the instruction book as a text. The manuscripts for
the instruction books shall be prepared in accordance with FAA-D-2494/1 and
FAA-D-2494/2 as nodified herein. The use of abbreviations on drawings and in
text shall be in accordance with American National Standards Institute (ANSI)
Yl.1 (1972). Al references toand exanples of keyed textand shadi ng of
drawi ngs to denote hardware |evels in FAA-D-2494/1 and FAA-D-2494/2 shal |l not
apply to this procurenent.
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3.6.33.2.2.1 Manuscript reference designations.- The reference diagrans,
synbol s, and abbreviations used in the manuscripts shall conformto the
requirements of paragarph (3.6.27.7) therein. Also, the last two sentences
of paragraph 1-3.5.4 of FAA-D-2494/1 shall not apply to this procurenent.
Digital logic diagrams shall conformto the requirenents of FAA-STD-010
except that Anerican National Standards Institute (ANSI) Y32.14 (1973) shal
be used in |ieu of MIL-STD-806B. The distinctive synbol shapes of ¥32.14
shal | be used wherever possible. The symbols used shall reflect the actua

| ogical function of the circuitry. Thus, the NAND gate used as a NOR with
active lowlevel input signals, shall be shown as an OR synbol with "bubbl ed"
(active low) inputs. Each discrete logic gate shall be shown the detailed
drawings with all of its input and output signals and their mmenonics. Thys,
an inverter driving a NAND gate shall be drawn as such, not as a NAND date
with one inverted (bubbled) input. Al menopnics shall have the sanme nunber
of characters and each shall indicate whether a logic high or a logic lowis
the active (true) condition for that signal

3.6.33.2.2.2 Standard safety notices.— The standard safety notices specified
in paragraph 1-3.7.6.1 of FAA-D-2494/1 shall be used, except where

modi fication to the wording is required to suit the equipnent capabilities
and the maintenance concept (e.g., renmpval of CCA's with power on>  Under no
circunstances, however, does this exception permt an unsafe procedure to be
utilized in operating or maintaini ng SSR/DMTI equi prent .

3.6.33.2.2.3 Ceneral description.— The general description in section 1 of
the instruction book shall be in accordance with the requirenments of
FAA-D-2494, paragraph 1-3.8.2.

3.6.33.2.2.4 Techni cal description.— The technical description in section 2
of the instruction book shall be in accordance w th paragraph 1-3.9 and
rel at ed subparagraphs of FAA-D-2494/1 as nodified and |inmted herein.

3.6.33.2.2.4.1 Theory of operation.— The theory of operation of the

equi prent's hardware shall be presented in three distinct levels. The first
| evel shall be a conplete and detailed description of the signal flow and

i nformation exchange between SSR/DMTI nodul es and between the SSR/DMTI

equi pnent and the associated external equipnent. This level of theory, in
conjunction with the general description of section 1, shall suffice to
conpl etely describe the overal |l SSR/DMTI system including the major
functions of each nodule, the systemlevel and nodule |evel data paths and
all interconnection details necessary to interface the SSR/DMTI to its
associ ated radar equipnent.

The second or intermediate |evel shall describe the major function signa
flow and control features for each nmodule. This level shall provide all of
the information necessary for "remove and replace" troubleshooting on the
system |l evel and the nodule level. The third and nost detailed |evel shal
contain all of the information necessary for understanding the detai
functions of each nodule and the circuit and logic details at the functiona
level. The operation of all ROM controller circuits, if used, nust be

compl etely described including such data as state diagrans, flow charts, and
ROM chip program listings (data vs. address)
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(a) The term "device" in paragraph 1-3.9.2.2 of FAA-D-2494/1 shal |

(b)

(c)

(d)

include CCA's and other plug-in or wired-in assenblies, or units of
simlar conplexities.

Logic circuit diagrams shall show the nultiple circuits or
functions of integrated circuits and sinilar devices as separate

| ogi c blocks or conponents in lieu of one-for-one relationship
specified in paragraph 1-3.9.2.5 of FAA-D-2494/1. The multiple

bl ocks shall be distinguished with letter suffixes to facilitate
identification (e.g., U24A, U2B, etc.). In the event that the
functions of a logic chip are used in one function and the
remaining bit is spare or is used elsewhere, the logic diagram
representations of each part of the chip shall indicate which part
of the chip (which bits, in this example) are used in each function

All nultisheet logic and schematic diagrams shall have
sheet -t 0-sheet napping which pernits a signal tracing in both
directions. Al lines entering or |eaving a diagram nust have
menoni cs or other signal nanes and all appropriate source or
destination sheet nunbers. Signals leaving or entering via
connectors, jacks, or plubs nmust have the connector, jack, and plug
reference designations, pin nunbers and cable numbers as

applicable. An indication of the direction of the information flow
shall be the edge of the diagram and shall be independent of any
connector symbology. Al third-level diagrans shall have

al phanuneric zone coordinations consi sting of equally spaced

al phabetical divisions along the left-hand border and equally
spaced nunerical divisions along the top border. The signal

mappi ng shall use the zone references, and the first associated
theory text shall include the zone references at the first nention
of a signal, circuit, or conponent

Al conponents shown on sinplified or intermediate diagrams shal
be identified by reference designations to pernmit ready reference
to the same conponents on the associated detailed diagrans.

Signal nanes shall also be cross-referenced for the same reason
The detailed logic and schematic diagrans shall include conplete
and specific reference designations for each conponent

Each conponent shall be identified by a value or a part nunber
(e.g., 400K, SN4O4, etc.) as applicable. Large scale integrated
circuit chips shall be identified by function (RAM CPU, adder,

etc.). Each component in a detailed diagram shall have all of its
signal pin connections shown, even those that are grounded or not
used, and all signal lines shall be fully identified. The detailed

| ogic diagrans shall not be annotated with verb noun statenents as
specified in paragraph 1-3.9.2.5.2 of FAA-D-2494/1.

(e) Complex self-text circuits shall be shown as separate functions on

separate diagrans.
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(£) The schematic diagram or logic diagramor both for a CCA's or other
plug-in assenbly shall be shown on a page or pages inmediately
preceding the circuit board (baseboard) illustrations, in lieu of
the requirenents of the |last sentence of paragraph 1-3.9.2.8 of
FAA-D-2494/1.

(g) Wring diagrans and lists shall shown all cables, wiring,
conductors, connectors, plugs, jacks, sockets, and pins, in
addition to the information required by paragraph 1-3.9.2.10 of
FAA-D-2494/1.
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drawi ngs whi ch show a portion of nore than one CCA's or simlar
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of FAA-D-2494/1, shall be subject to the individual approval by the
Government during the review of the nmanuscript

(k) In lieu of the requirements of paragraph 1-3.14.5.1 of
FAA-D-2494/1, individual conponents wi thin analog or |inear
integrated circuits need not be shown on the maintenance diagrans,
provided that sufficient information is presented to pernit
adequat e troubl eshooting and provided that the chip's circuit
diagram is available el sewhere within the instruction book

(1) Notes shall be provided on each diagram as necessary to explain
conditions shown, to clarify special symbol or signal conventions
or to identify differences between equiprent configuration
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(m) X-ray type views of wiring connections for all printed circuit type
boards used shall be provided. For all wire wap assenblies of any
type, tabular wiring string sequential connecting data shall be
provided, indexed by mmenonic signal |abel, indicating successive
string connection points, with special notation for signal source
connection within the string.

3.6.33.2.2.5 Fault isolation procedures.- Paragraph 1-3.14.6.4 of
FAA-D-2494/1 is nodified to require the isolation methods and procedures to
be in accordance with the approved maintenance concept and naintenance
program plan. The procedures shall enable fault isolation to the Lowest
Repl aceabl e Unit (LRU). Automatic test equipment and procedures shall be
used as nuch as rossible. The procedures shall also be structured to
mnimze the system out-of-service tine.

3.6.33.2.2.6 Installation, integration, and checkout.- The instruction book
shall not contain the information required in paragraph 1-3.16 and rel ated
subpar agr aphs of FAA-D-2494/1 since the information is to be provided in the
installation docunents and as-built drawings required in 3.6.33.17 and
3.6.33.1.8 herein. Section 9.0 of the instruction book shall contnin
suitable cross-reference to these separate docunents

3.6.33.2.3 Drawi ngs and Techni cal Memoranda.— The contractor shall maintain
an index of all drawi ngs, and technical docunentation produced in connection
with the design, fabrication, and test of the equipnent. This index Shall be
updated and copies provided to the Government with the nmanagement reports
(3.6.33.1.1.1). Al drawings submtted by the contractor shall neet the
requi renents of FAA-STD-002 except that contractor draw ng nunbers nay Se
used

3.6.33.2.4 Provisioning Technical Docunentation.- Provisioning technical
docurent ation shall be supplied in accordance with FAA-G-1210 as establ i shed
in the contract schedul e.

3.6.33.2.4.1 SSR/DMTI Speci al Test Equi pment har dware Suppl enent Manual.-

The contractor shall prepare and deliver a special test equiprment hardware

supplement to the Qperationa and Mintenance Technical Mnual for the Autek
Model 5810A Autonmtic Test System publication nunber 465-0757 dated

June 1982. The suppl enent shall describe the test hardware (3.6.28.2.1.3)

and shall contain sections on 1) eneral Information and Requirenents,

2) Technical Description, 3) Qperation, 4) Standards and Tol erances,

5) Periodic Mintenance, 6) Maintenance Procedures, 7) Corrective

Mai nt enance, 8) Parts List, 9) Installation, Integration, and Checkout,

10) Troubl eshooting Support Data, 11) Conputer Software. Only one |evel of
theory discussion is required
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(c) The manual shall provide a detailed explanation of hardware rel ated
programming factors such as input and output formats, codes, bit
arrangenments for control characters, conmunication sequences, and
both normal and error interrupt processing.

(d) The manual shall conpletely describe the changes, if any, to the
5810A's system software (3.6.28.2,1.1). This description shall
cover definition, construction, use, nonenclature and limtations
of each modified or new instruction or function.

(e) For each test program the manual shall provide a narrative
description, specification of the program input, outputs and their
definitions; a list of all flags; and the test nethods and
algorithns used to test the SSR/DMTI assembly. The Contractor
shal | provide specifications in this section showing table
definitions, storage allocation and identification or reserved
regi sters. For each program the contractor shall provide detailed
flow charts as necessary to fully explain and describe the
operation and flow of the test program

(£) The manual shall provide for each test routine conplete program
listings, including step-by-step comments to describe the code.

3.6.33.2.6 Configuration nmanagenent plan.- The contractor shall prepare and
submit a configuration managerment plan in accordance with paragraph 3.2 and
10.2(c), FAA-STD-021 within 60 cal endar days after contract award to the
Contracting Officer for approval. The Governnment will have 30 cal endar days
to approve or disapprove. |If required, the contractor will subnit a revised
plan to the Contracting Officer within 30 cal endar days of receipt of

Gover nment comments.

4. QUALITY ASSURANCE PROVI SI ONS

4.1 Quality control program.—- The contractor shall establish and nmaintain a
Quality Control Programin accordance w th FAA-STD-013 and the contractor's
Qual ity Control Program Pl an (QCPP) as approved by the Governnent. The QCPP
shal | describe the contractor's provision for control, inspection, and test
of all items required by the contract, including site installation, in
accordance with the terns of the contract, including but not linmted to the
contract, specifications, and FAA-STD-013.

4.2 General.~ The contractor shall provide the test facilities,
instrumentation and services which are acceptable to the Government and that
are required to performthe tests specified herein. Al of the tests shall
be conducted by the contractor in accordance with the test methods in the
Gover nment approved test plans and procedures (3.6.33.1.3). The tests shall
denmonstrate the equipment's compliance with all of the requirenents of this
specification. The following tests, as a mninum shall be conducted:
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Function

(h) DMTI equi prent performance

(i) Not used

(j) Power supply performnce

(k) Qperation of switching functions

(1) Master/slave operation

(m) Al neter readings

(n) Conparison of waveforms at all AC or
pul se test points (with standard set
of waveform phot ographs)

(o) Measurenent of voltage at al
DC test points

The electrical service conditions test shall be conducted in accordance with
paragraph 4.8 and 4.11 of FAA-G-2100 and the requirements herein. A test at
each extreme of line frequency shall be performed. Wth the line frequency
at the design center value, tests shall be performed over the line voltage
service condition range. The equipment's performance in the presence of
specified electrical transients on the AC line shall be denobnstrated by
testing. The start-up surge and power consunption tests shall be
acconpl i shed under normal test conditions

The contractor shall supply cabling of the appropriate type and the specified
maxi mum length required for all output signals from the operationa

SSR/DMTI. The output signals shall be tested to verify that they meet the
applicable requirenents when the appropriate |loads are connected to this
cabl e.

4.3.3.3 Reliability test and denonstration.- The reliability test and
denmonstration shall be conducted in accordance with the reliability test plan
(3.6.33.1.3.1) and the requirenents herein. Reliability devel opnent testing
shall be performed in accordance w th paragraph 5.3.2 of MIL-STD-785. The
devel opnment tests shall be designed to identify problem areas, detect |atent
defects, and underscore deficiencies such that the corrective actions
required to cause increnental reliability growth can be inplenented as the
equi pment devel opment proceeds. Devel opment test results and data shall be
included in the reliability status reports (3.6.33.2.1.2).

A reliability denponstration test shall be conducted on the units specified in
4.1 herein to establish conpliance with the specified MIBF and availability
requi rements of (3.6.30) herein. The test shall be conducted under norma
test conditions and shall be in accordance with section 50, appendi x B,
MIL-STD-781 with no voltage, vibration or tenperature cycling and tenperature
of 25 + 5 degrees C (68°F to 86°F) and shall be conducted in accordance

with Test Plan IV C, Appendi x C, MIL-STD-781. The performance paraneters of
the production test and any other parameters necessary to adequately
establish proper performance of the equipment shall be measured and recorded
at least once every 12 hours. These paraneters ahll be specified in the
reliability test procedures (3.6.33.1.4).
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The denonstration tests shall be conducted in accordance with appendi x D of
MIL-STD-781 except where otherwi se required herein. The tests shall continue
24 hours per day, 7 days a week until an accept-reject decision can be nade
During the tests, all preventive maintenance prescribed for norma

operational deploynent of the equipnment shall be perforned by the

contractor. Data on all failures and corrective and preventive maintenance
times shall be recorded during the test, even if the failures or mmintenance
tasks involved no |oss of capability and, thus, are not counted as "failures"
inthe reliability test. This naintainability data is in addition to that
required el sewhere herein

4.3.3.4 Maintainability test.- The maintainability denpnstration test shal
be conducted in accordance with the approved test plan (3.6.33.1.3.2) and the
requirements herein. The test shall be conducted under sinulated operationa
conditions and shall establish whether or not SSR/DMTI neets the

mai ntai nability requirenments of (3.6.30) herein, including MTTR but excl uding
bench repair tine. The downtime shall begin with the [oss or degradation of
a capability to a user and shall stop with the restoration of the ful
capability to that user. Test Method 1, Test Plan B of MIL-STD-471, Appendi X
B, shall be used with a consuner's risk value of 0.10. Appropriate
corrective maintenance tasks for each equipnent shall be generated by fault
sinmulation in accordance with paragraphs 4.3.1.2 and appendi x A of
MIL-STD-471. The nunber of tasks shall be as specified by paragraphs B.10.3
of MIL-STD-471 or 50, whichever is greater. The specific corrective

mai nt enance tasks will be selected by the Covernnment as a part of the test
procedures (3.6.33.1.4). The preventive maintenance tasks tested shal

consist of all those tasks prescribed for normal operational deployment of

t he equi prent.

The tests shall 'be adnministered in accordance with the requirements of

par agraph 4.4 of MIL-STD-471. The appropriate maintenance procedures
described in the equipment instruction book (3.6.33.2.2) shall be followed as
may be needed during the performance of each corrective or preventive

mai nt enance task . \Whenever possible, the maintenance activities shall be
performed on the off-line channel or supporting equi pnent

4.3.4 Type tests.- The type test shall denpbnstrate that the equi pnent
functions correctly under the service condition requirements specified in
paragraph 3.5.2 and its related subparagraphs herein. The type test shall be
conducted in accordance with paragraph 4.3.3 of FAA-G-2100.

The barametric service condition test shall be in accordance with the
requirenents of paragraph 4.9 of FAA-G-2100 except that an actual test of the
equi prent's perfornmance after at least 5 hours at each pressure extreme shal
be performed. Normal tenperature, humidity, and line voltage conditions are
acceptable during the pressure test.

The tenperature and humidity service condition test shall be conducted in
accordance with paragraph 4.11 and all steps and subparagraphs of FAA-G-2100,
except step 8.
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(e) All observations of malfunctioning or instability in the system
shal | be recorded on test data sheets (3.6.33.1.4) which shal
serve as a log or history of the test. Entries into the log may be
made by the Governnent representatives or the contractor. The
contractor shall include proposed pass-fail criteria in the test
plan which are consistent with the reliability requirenents

(£) All specification requirenents shall be nmet during the test period
wi thout readjustment of controls, other than normal operationa
control s

The production test shall also include an inspection of preservation
packagi ng, packing, and marking of material for shipnent and storage to
assure conformance with the requirements of section five herein.

4.3.6 Availability calculation.- The availability of the operationa

SSR/DMTT equi pnment shall be established using data fromthe reliability test
and dermonstration (4.3.3.3), the maintainability test (4.3.3.4), and the
burn-in portion of the production tests (4.3.5). Only data taken during the
time when the SSR/DMTI is operating shall be used for this calculation.

System downtime as the result of routine, scheduled preventive maintenance
shall not be counted, provided that the recovery requirenments of (3.6.30.2)
are nmet. The recovery shall be successfully denmonstrated at |east twice for
each such preventive maintenance routine before its downtine is deducted from
the total downtime.

4.3.7 Onsite acceptance test.- Wen required by the contract schedul e,
onsite acceptance test shall be performed by the contractor in accordance
with approved test plans and the requirenments herein. The test shall consist
of at least the follow ng

(a) Onsite tests shall be performed on each radar channel when
installation is conplete on each channel and then system tests
shall be perfornmed when both channels are conplete

(b) The system nust operate under test conditions for at |east 24 hours
after the tests on the individual channels are conpleted

(¢) Test data shall be recorded at |east every 6 hours during the
test. Al observations of malfunction or instability shall be
recorded in the test |og.

(d) The Governnent representative(s) shall be permtted to make any
nunber of entires into the log even if not concurred in by the
contractor's representative.
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4.3.7.2.3 Onsite test data.— The contractor shall furnish three conplete
sets of final test procedures and onsite test data for each system The
procedures and test data shall be indexed and bound in a binder and two
copies furnished to the site before final acceptance of the system by the
CGovernment. The third copy shall be mailed to the FAA technica
representative for the contract. The final onsite test data submtted by the
contractor shall be coordinated with the Covernment technical representative
to ensure that adequate information is included to permt the Government to
issue a conpleted FAA Form 198 (Facility Equi prent and Adjustnent Data> to
the site personnel

4.3.8 Integration tests.~ Wien required by the contract, the contractor
shal | adapt SSR/DMTI operational equiprment to the paranmeters of the
associated radar equiprment in accordance with the NAS integration test
procedures (3.6.33.1.10). During this test, all functions and conbinations
of functions shall be exercised. As many interfaces and functions shall be
active for this test as facility operational requirements will permt

5. PREPARATI ON OF DELIVERY.-

5.1 System and equi pnent deliveries.— The contractor shall package, pack
and ship all SSR/DMTI equi pnent so that it arrrives safely at its
destination. The responsibility for meeting this requirenent remains fully
with the contractor until final acceptance of the equipnment by the
CGovernment. The Governnment will not be responsible for packaging, packing,
shipnent, storage, or handling of the equipnent before final acceptance is
acconpl i shed.  Spare parts for equi pnent |ocations (3.6.29.1) shall be
included with the equipnent and are subject to the sane delivery requirenents
as the equipnent. Equipment for which contractor installation is not
required by the contract shall be preserved, packaged, packed and narked in
accordance with MIL-E-17555, Level A

5.2 Depot spare parts deliveries.- To facilitate handling, storage, and
distribution of spare parts provided to the FAA Depot, the contractor shal
preserve and package the depot spare parts (3.6.29.2) in accordance with
MIL-E~-17555, Level A.  The parts shall be packed and marked in accordance
w th MIL-E-17555, Level B.

6. NOTES

This section is not applicable to this specification.
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